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INTRODUCTION 



by Marcia Hciman and Joshua Slomianko, Editors 



Harold Anderson begins this anthology with an inventive and whimsi- 
cal tale of what happens when thinking instruction is introduced into a 
school — how do teachers react when thinking is suddenly part of the ex- 
plicit curriculum? What problems arise, and how are they resolved? 

Next, chapters by Arthur L. Costa, James J. McTighe, and Barbara Z. 
Presseisen explore some of the issues raised by integrating thinking skills 
into the classroom. All three feel that thinlcing skills instruction has ar- 
rived at a time when it is badly needed — v/hen facts are instantly obso- 
lescent, and we need to teach children the how^ not just the what^ of 
things. Presseisen suggests that the thinking skills movement makes new 
demands on teachers, and wonders if teachers and administrators will 
have the "courage to respond positively." 

Robert H. Ennis, David N. Perkins, and Alma M. Swartz discuss dif- 
ferent aspects of the transfer question. Ennis maintains that there are 
thinking skills that transfer across disciplines, although much research is 
needed to understand and facilitate this process; Perkins argues that 
thinking skills are best taught within specific domains, since transfer is 
pioblematic; Swartz suggests that good critical thinking attitudes are 
necessary preconditions for the transfer of thinking skills. 

Then, a cross-section of chapters presents a variety of approaches to in- 
tegrating thinking skills into content classrooms. Diane F. Halpern de- 
fines some of the conditions and practices needed for teaching thinking 
skills in content areas. Barry K. Beyer provides two models for introduc- 
ing thinking skills in the classroom, both of which emphasize modeling 
and student awareness of their own thinking processes. Marcia Heiman 
describes a program that has been effective in improving students' aca- 
demic performance in courses across the curriculum. Joel Rudinow and 
Richard Paul discuss the importance of reflective self-criticism in devel- 
oping mature critical thinking in students, and Joseph S. Karmos and 
Ann H. Karmos suggest ways to help students become more active prob- 
lem solvers. Robert J. Swanz illustrates how curricular material can be re- 
shaped to allow for classroom teaching of critical thinking skills. Finally, 
Lynn Langer Meeks discusses using peer response groups to improve ele- 
mentary school students' writing. 

Several selections illustrate classroom applications of Bloom's taxon 
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omy of thinking skills. Norma J. Hocizci uses the taxonomy to develop 
students' question-generating skills; Natalee C. Ycagc-r uses it to teach 
literature; Patsy A. Jaynes uses it to teach basic skills in a modified 
English as a Second Language classroom; and Ronald E. Charlton shows 
how the taxonomy can be combined with Beyer's teaching framework to 
improve the analytic skills of students in a variety of areas. 

Arthur Whimbey's work is examined nn:. Whimbey discusses the na- 
ture of thinking and how students can improve their thinking with struc- 
tured practice, especially by working together in pain. Kendall Didsbury 
discusses using Whimbey's work to improve students' writing; and Jack 
Lochhcad applies paired-problem-solving methods in science instruction. 
Then. William A. Sadler, Jr., who shares Whimbey's view of intelligence 
as a series of idenufiable behaviors, desaibes a holistic approach to im- 
proving thinking skills. 

_ This is followed by chapters from theorists and practitioners who be- 
lieve diat thinking skills are best taught outside subject-matter areas. 
Reuven Feu^rstein and colleagues argue that effective intervention 
requires content-free exercises incorporated into a structured mediated 
learning experience. Ernestine W. Roberts suggests that vocabulary 
development— much of which transcends specific academic disciplines- 
can be used to facilitate students' higher-order thinking. Maintaining 
that conventional thinking skills programs do not teach the skills needed 
in later life, Robert J. Sternberg suggests a content-free thinking skills 
program that has no ''right" answers, and that improves students' real- 
life decision-making skills. Edward de Bono shares Sternberg's criticism 
of most thinking skills programs. His CoRT system, also content-free, 
concentrates on improving divergent and creative thinking. Like dc Bono 
and Sternberg, Ronald Lee Rubin teaches thinking skills that foster di- 
vergent thinking and promote improved decision making. Unlike others 
in this group, however, Rubin incorporates such instruction into content- 
area teaching. 

The last group of chapters deals with the application of thinking skills 
in^ a variety of content areas. Douglas E. Rcahm shows how thinking 
skills can be incorporated into a music rehearsal class, while Nancy A. 
Watts illustrates their use in a home economics class. Maria Tymoczko, 
Paula K. Hemming, and Ronald Lcvitsky suggest ways to integrate 
diinking skills instruction into the study of literature, composition, and 
history, respectively. John M. Feeser provides an entire instrucdonal unit 
that incorporates thinking skills into the study of American Indian histo- 
ry. And Delores Gallo provides a unit on teaching the metric system that 
illustrates how botti aitical and acative thinking can be incorporated 
into subject-matter instruction. The last chapter, by Erling Skorpen, il- 
lustrates the use of thinking skills in philosophy. Using one of Socrates' 
dialogues as his text, Skorpen describes the process of instruction in ana- 
lytical reasoning. 

EMC 



ENCOUNTER WITH THLNKJNG 

by Harold S. Anderson 



Harold S. Anderson's sfon of the arrival of thinking skills instruction in a 
mythical (but typical) school u amusing and instructive, V^e follow his main char* 
acter through reluctantly attended Task Force meetings on the new thinking skills 
curriculum (where he plans to sabotage the idea before it takes hold), watch him 
wade through stacks of material on thinking skills, and attend a muck-awaited 
PTA meeting with him (which he anticipates as the final blow to the new pro- 
gram). Slowly, we see Anderson's character become involved in the idea of teach- 
ing students to think^against his better judgment, he finds himself and his itu- 
dents increasingly excited by the possibilities of the new program. 

The author is Professor cf Education and Head, Division of Human Services, 
College of Great Falls, Montana. 

To tell die trudi, I didn't think much of the idea when Ames an- 
nounced it. Every principal in the system sells the party line. But Ames 
outdoes the odiers, bucking for favor with central administration. 

We teach a fairly standard curriculum here and our kids learn to think 
in all the different .subjects. Most of our pupils score average or better on 
national tests. Of course, the tests mostly measure recall of factual 
knowledge and basic skills, perhaps a few principles. 

Principal Ames didn't sell our teachers easily on the new thinking em- 
phasis. With all the paper shuffling and record keeping they have to do 
now, they don't get enough time to teach all die basics. Most of us carry 
home an armload of papers to grade and lesson plans to complete. 

I wasn't convinced that "thinld^ig at higher levels," as he called it, 
was really feir. Kids feel rcsponsibie for knowing the facts in their sub- 
jects, such as social studies and science, and they can make sense of mas- 
tering tilt niles in arithmetic, and spelling, and punctuation. But these 
other thinking things seem like mental gymnastics, almost magic, inside 
secrets* that are not quite fair for marking and grading. 

My hand went up to object at just the wrong tune (I know better than 
to volunteer for more thankless committee work) and I got put on the 
Teaching Thinking Task Force. I cringed at the prospect of houn» and 
hours wasted in endless arguing. By the time the stafif meeting finished, 
I had jotted down a paragraph, the gist of my memo to decline 
membership. 
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During the week before the first meeting, two other members men- 
tioned how pleased they were that I was on the Task Force. They would 
rely on me to bring the group to early closure so we wouldn't waste our 
time for the whole school year. I forgot to finish my memo. We met at 
the worst time, on Friday afternoon. 

Shelley Weeks had no agenda for the meeting. The discussion drifted 
in all directions. If Ames hadn't showed up, I would have offered a mo- 
tion to adjourn. To get off dead center, I suggested we all agree to do 
some research, individually, before our next meeting. Each teacher 
should try to bring in one or two joumal articles or other items about 
thinking. Principal Ames offered to spring for duplication of copies for 
everyone. We should all think about how much it will cost, however, if 
we all pick long articles. 

Purely wishful thinking — that no would fmd any articles and with 
nothing to work on, we could dismiss and go home. But I wasn't pre- 
pared for the volume of stuff they found. Twice in that last week the 
copier in the principal's office went down from overuse and on Thursday 
we ran out of paper. 

As I looked at the piles of material they had brought, I hoped no one 
else remembered who had suggested this. We could all hope that every- 
one had found the same articles. They hadn't. 

Each member explained briefly eadi item and handed copies around. 
They must have all looked in diflferent places; only two people had 
found two things alike. .1 groaned silently. Enough here to discuss every 
week until Christmas. 

I left the meeting carrying a lot more than I had brought in. But not 
before I had exacted a promise from Shelley to postpone any more meet- 
ings for at least three weeks to give us time to look through all this stuff. 

I couldn't believe the excitement at the next meeting. Normally sensi- 
ble, stable, sober teachers grew wide-eyed with exhuberance for teaching 
their kids to think in some new wild way. Flory, who teaches a fourth 
grade down the hall from me, started it. She said, **Vd like to try that 
comprehension exercise, reversing the hands on the clock. My old wall 
'•lock has hands." Can you imagine Elsie sitting beside her with sad eyes 
because her newer model flashed lighted digits? 

Before long, Elsie jumped in with her own project for science class. 
She would challenge her kids to compare two things that were alike in 
some way, such as "rock and ice" or ''bicycle and boat" to expand their 
comprehension. 

With all the digressions and disruptions holding up the discussion, it 
took two more meetings to finish all the articles. Before the third meet- 
ing was over, someone suggested each of us find a good book on think- 
ing and review it for discussion. 
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Well, you guessed it. At the next roceting, everyone named a book, 
author and title, to be reviewed. Most were recent editions but some 
were old, ftom the 20s and 30s. They ranged from huge tomes to modest 
paperbacks. I volunteered to order one recently announced by NEA^ 
Critical Thinking Skills by Marcia Heiman and Joshua Slomianko. I 
didn't mention that I had picked it for size, under 50 pages. It turned 
out to have a lot- packed into a small space. 

Enthusiasm for teaching of thinking spread from task force members 
to otiier teachers. What could I do? 

It came to me one morning driving to school. The parents should be 
informed, before we take this any further. As concerned as our conser/a- 
tive parents are for mastering the basics, they'll put the kibosh on this 
idea before it slides the whole school curriculum off into a swamp. 
When I moved the suggestion, all members of the task force, imocent, 
and distracted by their enthusiasm, voted for it. Ames, visiting again 
that meeting, said he would arrange it with the PTA president. 

Just wait until the parents hear .t we're going to grade their kids on 
how well they can build plasuc du^w bridges and how quickly they can 
get the fox and the goose and the bucket of com aaoss the river. They'll 
have such a collective fit that Ames will have to scratch tlie whole 
projca. 

Not only were teachers frittering away their own teaching time, but 
they began to intrude on my time. Fred needed help hauling eight 
quarts of water back from the barrel, given two buckets that held seven 
quarts and five quarts. He couldn't just admit in front of his kids that he 
was stuck by the puzzle. Wilma couldn't figure out how to move the 
coins on her balance to detect the counterfeit coin. I burned a few cords 
of mental stove wood on that one, too, before I worked out the best se- 
quence for her. 

I got to thinking about teachers' thinking. Where do teachers learn to 
think? Certainly not in their study of college subjects. Successful college 
study calls for mastery of factual knowledge and faithful recall on de- 
mand. Neither in their general studies, nor in their major and minor, 
nor in the professional sequence do they practice thinking, beyond per- 
haps knowledge and comprehension levels. Not in selection, or training, 
or certification is there any assurance that teachers can think in the ways 
of Bloom's taxonomy of the cognitive domain details. 

Ames reported to the Task Force that the agenda was jammed and the 
discussion of thinking at the PTA (which would expose the whole 
scheme to parents) had been postponed to a future meeting. I firmed 
my resolve to risk the wrath of my colleagues. But I lost the opportunity 
to throw their own deficiencies in thinking ability at them when we tan- 
gled with the term critical thinking. Everyone wanted to defme it differ- 
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cntiy. And each teacher had some source to cite in defense of his/her 
definition. Not limited to criticism, certainly. It covered analysis and 
synthesis, too. And evaluation. And problem solving. Even creating. A 
raarvclously flexible, all-purpose term, apparently. We ran out of time 
without ever getting close to an agreed definition. 

With Thinking on the agenda of the PTA meeting three weeks away, 
Shelley asked the Task Force to convene again on Friday afternoon, the 
13th. I'm not superstitious but things went badly from the beginning. I 
wanted to present the picture upfront and honest. We had looked at the 
possibility of teaching thinking and found it not feasible. I even volun- 
teered to make the presentation for the Task Force. Ames, ever present, 
pointed out that Shelley should make the presentation as is customary 
and proper for a chairperson. 

Our school is not widely known for PTA attendance. Typically, more 
seats remain empty than ace filled. Htwing to carry in folding chairs for 
the overflow crowd furnished some hope. If, among a lot of irate folks, 
there are just a few bold souls to speak their minds, they might set this 
thinking thing to rest. 

Task Force members sat together in rhe front row. As Shelley intro- 
duced us, we had to stand up and turn around. I thought I would see 
more serious, frowning faces in that whole audience. Still, they may just 
be expressing friendliness to their children *s hard-workr jg teachers. 

Shelley recounted the deliberations of the Task Force, maintaining a 
neutral stance with care. She could have stopped short of the possibility 
for practicing thinking and planning to proceed with it next year but she 
threw that in, too. 

When questions and comments were invited, I couldn't believe my 
ears. A young woman claimed that her two children had shown more en- 
thusiasm for school than ever before. An older man explained that he 
lives with his son and daughter-in-law and his grandson. He enjoyed 
coping with the thinking challenges the boy brought home from school. 
He had gained not only more admiration for his grandson but also new 
zest for life. Another mother of two reported that their dinner table con- 
versation sparkled when her children shared thinking experiences. The 
comments continued, all warmly colored by approval. 

Shelley Weeks, anticipating a snag somewhere ahead, raised the issue 
of grading students on their thinking abilities. The responses from par- 
ents and patrons surprised me. It's as fair to grade on all kinds of think- 
ing as on just recall. Better to grade on sttidents' use of information than 
on the size of their storage; encyclopedias contain facts for the 
thumbing. 

As we panook of cookies and caffeine following the meeting, I avoid- 
ed clusters with teachers. I joined my friend, Tom, who was talking with 
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two women. He's a single parent of a girl in my class. He had found 
some neat thinking challenges in several of his magazines. He'd be will- 
ing to send me photocopies if I wanted to use them. When I asked 
wWch maga7-incs, he grinned and looked at the wall and said he 
couldn't remember. Another parent, Mavis Summers, offered me a 
booklet of thinking exercises produced by Reader's Digest. I thanked 
them, trying to make my expression of appreciation sound genuine. 

Other friends and parents have been sending me thinking things, too. 
In the two months since the PTA meeting, the faculty has been working 
every Friday afternoon. We let the kids go a little early for exua time. 
We have a consultant coming in to furnish advice. But most of the work 
is Jone by our teachers. They take turns presenting thinking tasks that 
fit the different categories in Bloom's taxonomy. I don't let on to the 
other teachers, but I get a kick out of some of the puzzles and games. I 
can sort out the solution to a lot of them, in fact, faster than most of the 
others. 

Two weeks from Friday will be my turn. Actually I get a short section 
of the previous meeting to get them started. I'm going to challenge 
them to build a better candy bar. The category is creative thinking, but 
they'll get involved in other kinds of thinking, too. The name and forn? 
and advertising material will demand creativity, of course. But choosing 
the ingredients will require judgment (they'll pick stuff they like to chew 
on) as well as analysis, in discerning the cost, and synthesis in deciding 
tiie price per unit. 

I invented a sample for them, called the Partitioned Pinnacle Pinata 
(Three-P, for short). You fill a sugar cone with marshmallow creme one 
dollop at a time, push smoked almonds into the creme, and then seal off 
that section with melted chocolate. When you've filled three compart- 
ments like that, the cone is full and you coat the outside all over with 
chocolate and stand it on its wide end. Some folks find they suffer a 
strange inhibition biting into the point, but almost everyone with a 
sweet-tooth for candy enjoys the Thrce-P. I'll bet my students will love 
it. Which reminds me, I'll have to check with all the parents to see if 
their kids can eat sweets, but I can do that next fall. 
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THINKING SKILLS: 

NEIIHER AN ADD-ON NOR A QUICK FIX 

By Arthur!. Costa 



Arthur L Costa discusses the emergence of thinking skills instruction in the 
classroom. He notes that many educators have come to view thinking skills as per- 
haps the most basic of the basic skills—they are skills that facilitate the acquisition 
of all other learning. Schools have moved away from the concept of intelligence as 
fixed and invariant; instead, they focus on thinking skills that range across the cur- 
riculum and into the non-academic world— encompassing "what human beings do 
when they behave intelligently,'* Thinking skills instruction is not viewed as an 
add-on, but rather as an integral part of all learning— in the physics laboratory as 
well as in driver training. Further, there is a recognition that students need time to 
acquire these new skills— both learner and the curriculum must be informed by 
"reflective, ratiotutl, and reasoned decision making. " 

The author is Professor of Education, California State University, Sacramento. 

The educational reform movement of the 80's is stressing the develop- 
aent of students' thinking abilities in preparing them for the informa- 
tion age of the future. In the tradition of past reform movements, many 
educators were quick to jump on bandwagons making politically expedi- 
ent and financially parsimonious decisions. Recent experiences with 
many school districts' efforts to install THINKING as a goal of educa- 
tion, however, have turned my head around. 

Happily, what is being witnessed is a dedication to incorporate the 
EDUCATION OF THE INTELLECT neither as an add-on nor a quick 
fix. Rather, cognitive curriculum is serving as the basis for reconsider- 
ation of our theoretical foundations, a realistic view of what is basic for 
all learners, and a thoughtful dedication to long-range planning and de- 
velopment. What follows arc some joyful observations of these new di- 
rections and an invitation to compare them with your own progress. 

WHAT'S BASIC 

Recent research, while not yet sufficient to confirm, tends to indicate 
that when thinking skills become an integral part of the curriculum and 
instructional practice, test scores in academic are2S increase (Whimbey, 
1985). It seems that the ability to perform certain cognitive processes is 
basic to success in school subjects. Hierarchical thinking, for example, 



when taught prior to or along with the sldU of outlining produces better 
results than if taught without that cognitive prerequisite. When reading 
is taught as a strategy of tliioking, stiidents seem to increase their com- 
prehension (Andre, 1979). When teachers take the time to teach com- 
parative behavior, for exaip;;*ic, students are better able to contrast the 
dififcring points of view of the North and the South during the Civil War 
using a consistent set of attributes (Beyer, 1985). 

As a result, many educatcrs are forming a new understanding of what 
is a basic skill. We are realizing that there is a prerequisite to the "ba- 
sics" — the ability to think. 

THINKING IS FOR ALL STUDENTS 

For many years we thought that chinking skills programs were intend- 
ed to challenge the intellectually gifted. Indeed, some thought that any 
child whose I.Q. fell below a certain static score was forever doomed to 
remedial or compensatory drill and practice. 

Gaining wide acceptance, four fimdamental and refreshing concepts 
underly modem cognitive curriculum and instructional practices. They 
are the Theory of Cognitive Modifiability (Feuerstein, 1980), the Theory 
of Multiple Intelligences (Gardner, 1983), the faith that Intelligence Can 
Be Taught (Whimbey, 1985), and Sternberg's thesis that traditional I.Q. 
scores have very little to do with success in dealing with the problems en- 
countered in daily life (Hammer, 1985; McKean, 1985). 

These theoretical concepts equip us with the realization that ALL hu- 
man beings are both retarded in certain problem solving skills and gifted 
in others (Link, as quoted in Makler, 1980). lliey provide us the faith 
that ALL human beings can continue to develop their intelligent behav- 
ior throughout a lifetime. Indeed, much research with hydrocephalic, 
Down's Syndrome, senile, and brain-damaged persons demonstrates that 
over time and with proper intervention, they can continue to make 
amazing growth in problem solving abilities. Until recently, we would 
have given them up as hopeless. 

Furthermore, and perhaps most reassuring, we are demonstrating that 
increasing the effectiveness of instruction produces a corresponding in- 
crease in learning. Teachers CAN grow intelligence. 

LANGUAGE AND THOUGHT IN LOCO PARENTIS 

We are increasingly aware of the close connection and interaction be- 
tween language and thought processes. Vygotsky and Piaget taught us 
this long ago. Perhaps we never realized it so fully, hov/ever, until it was 
made apparent through recent sociological upheavals. 
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Wc know that most cognitive structures are built in the child's mind 
within the first few years of life— long before they come to school— and 
that these schema are the result of (along with other nutritional, genetic, 
and environmental factors) interactions with significant adults in the 
child's environment. 

With the transition of the traditional family in our culture, with an 
increasing number of "latchkey kids," with an increasing number of 
children giving birth to children, and with a dramatic increase in passive 
television watching, there has been a corresponding decrease in the 
amount of verbal interaction between parents and children in the home. 
Indeed, some students come to school parentally deprived. 

Correlations have been found between the complexity of language 
used in the home, the mental development of the child, and the fam- 
ily's affluence or educational level. Sternberg and Caruso (1985) report 
incrcasijLig complexity of language and questioning tendencies in families 
at higher socioeconomic levels. 

Realizing that thinking is basic, and that children's early language 
(and therefore cognitive) development may be lacking, we are witnessing 
a new direction for classroom instruction: INCREASING VERBAL IN- 
TERACTION. Teaching and learning are invigorated with increased op- 
portunities for dialogue: developing listening skills, cooperative learning, 
pair problem solving, thought-provoking inquiry discussions, dialogical 
reasoning, collaborative planning, and brainstorming. Teachers are find- 
ing renewed power as they stimulate students' thought processes by us- 
ing challenging questions and probing. They search for increases in di- 
versity and creativity of students' responses as they provide a safe, 
nonjudgmental classroom environment in which students can risk verbal- 
izing innovative ideas (Costa, 1985). 

EXPANDING DEFINITIONS: FROM THINKING SKILLS TO 
INTELUGENT BEHAVIOR 

As schools begin the process of infusing "thinking skills" into their 
curriculum and instructional practices, they often start with the task of 
defining what it means— just what are thinking skills? This search seems 
to begin with a rather narrow list of cognitive skills— classifying, ixifer- 
ring, categorizing, hypothesizing, etc. Soon, however, some perplexing 
questions arise: How are these skills applied in a wide variety of subject 
areas and problem-solving situations? How are they transferred from sit- 
uations in which they were learned to life situations outside the school? 
Should creativity, social skills, and ethical/moral reasoning be included 
in the definition? Resolving these concerns seems to cause an expansion 
of the concept of thinking from narrow definitions and lists of discrete 
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skills to a more generalized, all-encompassing set of descriptors of what 
human beings do when they behave intelligently (Glatthom and Baron, 
1985). 

From research on what **good thinkers" do when they solve problems, 
the definition of thinking skills is being enlarged to include such generic 
behaviors as persistence, flexibility, striving for precision and accuracy, 
reducing impulsivity, considering others' points of view, supporting con- 
clusions with evidence, risk taking, metacognition, and empathy. 

PERVASIVE— NOT AN ADD-ON 

Rcfocusing on this larger picture seems to encourage the acceptance 
and applicability of teaching thinking to a wider range of teachers' inter- 
ests, subject matter, grade levels, and learning activities. 

All teachers can agree that such cognitive skills as following directions, 
striving for precision, checking for accuracy, perseverance, listening to 
others' points of view, and creativity are basic to their discipline. OR- 
GANIZATIONAL SKILLS are as basic to the auto shop as they are to the 
physics laboratory. PLANNING AHEAD is as much a requirement in 
the home economics curriculum as it is in written composition. BEING 
ALERT TO CUES is a survival skill applicable in driver training and in 
preparation for marriage and family life. 

As a result of this wider acceptance, thinking skills arc NOT being 
viewed as mere additions to an already overcrowded, time-squeezed, ce- 
mcterial compendium of scopes and sequences. Rather, teachers are find- 
ing comfort, agreement, and rededication in some common goals — that 
process is as important as product; that thoughtful and reflective teach- 
ing (rather than coverage) is acceptable once again; and that students' 
PRODUCTION of knowledge is as important as their REPRODUCTION 
of knowledge. 

GIVE IT TIME 

Unlike many other educational innovations and experiments, educa- 
tional planners are viewing the infusion of thinking skills as a three- to- 
five-year process. They are realizing that such a change cannot be a quick 
fix. Rather, it requires altering instructional strategics, communicating 
with community and parents, reevaluating class schedules, reorganizing 
curriculum materials and evaluation techniques, and rededicating the ba- 
sic value system and norms of entire faculties. 

They are realizing that the process of change must be consistent with 
the product of that change. If teachers are expected to teach reflective- 
ness, rationality, and reason to students, then the processes of curriculum 
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development and educational improvement must also involve reflective, 
rational, and reasoned decision making (Bellanca, 1985). 

Taking precious classroom time to teach thinking is gaining accep- 
tance. We've known that the amount of time on task affects student 
learning. This relationship is as true for academic achievement as it is for 
acquiring thinking skills. When thinking becomes a goal of instruction, 
teachers and 7.dministrators place greater value on allocating classroom 
time for learning activities intended to stimulate, practice, and discuss 
cognitive processes. 

SCHOOLS AS INIELLECTUALLY STIMULATING PLACES 

Perhaps it is a happy combination of applying school effectiveness re- 
search, improving the professionalism of education, and the emphasis on 
cognitive education. John Goodlad's (1983) generalized description of 
schools in our country as being intellectually depressing places is giving 
way to the stimulation of teachers' intellectual processes. It is hypothe- 
sized that teachers will not teach for thinking unless they are in an mtel- 
lectually stimulating environment themselves. 

As a result, teachers are feeling a great sense of efficacy— gaining more 
control of and becoming involved in those school and district level deci- 
sions that affect them most. This trend is in sharp contrast to the recent 
view of the teacher's role as being accountable for implementing deci- 
sions being mandated from "above." 

Teachers' thinking, decision making, and problem solving are beiag 
enhanced because they are viewing the act of teaching as a creative, ex- 
perimental, problem-solving, decision-making process rather than a reci- 
pe to follow. (Indeed, teaching by the number is equally as creative as 
painting by the number.) Renewed interest is being exhibited in devel- 
oping the teacher's repertoire of teaching strategies (Joyce, 1985) rather 
than in training a narrow range of instructional behaviors. Teachers are 
jointly planning lessons, teaching strategies, and curriculum, and then 
are opening their classroom doors and inviting their colleagues and su- 
pervisors to observe their interaction, to gain feedback about the think- 
ing skills students display, and to search for ways of enhancing cognition. 

It is with renewed excitement, therefore, that participation in die edu- 
cational profession is intellectually growth-producing for ALL its constit- 
uents (Sprinthall and Theis-Sprinthall, 1983)* 

EVALUATION— A PARADIGM SHIFT 

Usually when we think of gathering evidence of pupil achievement, 
we think of tests— norm referenced, paper and pencil, multiple choice. 
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Several states (California, Vermont, Pennsylvania, New Jersey, and Con- 
necticut) arc r-vising test items to include critical thinking in their assess- 
ment progrunis (Kneedlcr, 1985; Baron and Kallick, 1985). 

With the need to assess growth in thinking skills, we are finding, how- 
ever, tiiat . nme of our traditional assessment techniques are inadequate. 
One reason is that performance on a test is overt; but thinking is a covert 
process and thus cot directly obsen'able and measurable in our tradition- 
al behavioristic ways (Winocur, 1985). 

Another reason is that tc^ts usually seek to determine how many an- 
swers a student knows. Rather, we are witnessing a refocus of assessment 
practices on how the student behaves when the answer is NOT known— 
uow they behave in ^Tveryday, problem-solving situations. Thus, the fo- 
cus on learning OF objectives is bein^ reoJaced by learning FROM objec- 
tives (Andre, 1979). 

We are finding renewed interest in longimdinai growth studies— child 
study teams, collecting anecdotal records and portfolios of students' work 
which may reflect cognitive development over time. Teachers are becom- 
ing alert to the clues, found in everyday classroom problem solving, 
which indicate growth in intelligent behaviors (Baron and KsUick, 1985). 

NOTJUST EDUCATORS— PARENTS AND INDUSTRY, TOO 

Free enterprise, entrepreneurship, innovation, problem solving, cre- 
ativity—industrial leaders arc telling educators about their needs for the 
Twenty-first Cend^ry. The information age is well upon us. The work 
force of the future needs skills in collaborative problem solving, being 
alert to problems as they arise, handling massive amounts of informa- 
tion, and finding innovative ways to deliver a product more quickly, effi- 
ciently, and economically (Education Commission of the States, 1982), 

By some estimates it is predicted that workers of the future will be 
changing jobs five to six times during their careers. Flexibility, continu- 
ing to learn how to learn, and dealing with ambiguity and change seem 
to be the paramount survival skills of the future. 

Because of this need, industry is realizing education as the lifeblood of 
their future. New alliances and partnerships are being formed among 
schools, communities, and businesses in an effort to learn from each oth- 
er about the need for and development of intelligent and creative Lehav- 
ior (Dageforde, 1985). 

MODELING 

With the understanding ihat imitation is the most basic form of learn- 
ing, teachers, parents, and administrators are realizing the importance of 
their display of desirable intelligent behaviors in the presence of chil- 



ERIC 



21 



0 '• 



drcn. Thus, in the day-to-day events and when problems arise in schools, 
and classrooms, and homes, students must see adults employing the 
same types of behaviors that the new curriculum demands. 

Without this consistency, there is likely to be a credibility gap. As Em- 
crson is often quoted, ''What you do speaks so loudly they can't hear 
what you say." 

From the cumulative effects of these efforts we are finding that all the 
members of the educational enterprise— teachers, administrators, trustees, 
parents, and students— are profiting. All are becoming more rational, 
thoughtful, and aeative in the process. Indeed, thinking about thinking 
IS producing more tliinking. 
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TEACHING FOR TEiTNKING, 

OF THINKING, AND iiBOUT THINKING 

byjamcsj. McTighc 
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JamesJ McTtghe mawfaifts that teaching for thiniing has long been part of 
many teachers' goals Teachers ask questions that elicit different levels of thinking, 
pom ucpnttional through evaluative; they promote interpretive reading and dis- 
wston. debate^ and simulations as part of the teaching for thinking process. 
However, these techniques may not be enough to ensure the "systermtic develop- 
ment andtmprovement of student thinking, ' ' A more direct approach involves the 
explicit teaching of thinking, McTighe notes that a third approach to thinking de- 
^^[oprncnt is teaching zhout thinking-that is, helping students think aloud, 
thereby becoming their own thinking strategies. This approach makes studtnts 
more systematic and reflective in their learning, it is especially helpful to students 
whose thinking habits are impulsive and chaotic, who pay little attention to details 
and fail to check the common sense of their answers. 

This chapter is adapted from School 55 Qune 198^): 1^6; Maryland State De^ 
portment of Education, Baltimore, 

The author is an Education Specialist with the Thinking Improvement Program 
of the Maryland State Department of Education, Baltimore, 

Helping students become more effective thinkers is an ancient educa- 
tional goal that today is receiving renewed attention. Socrates questioned 
the youth of Athens and engaged in elaborate dialogue with them "to 
bring forth from within" the reasoning and ideas that only needed 
prompting to develop and clarify. John Dcwcy saw the development of 
reflective thmking" in students as a major goal of education. For years 
many of the best teachers have emphasized students' thinking along 
with the development of the skills and knowledge of the disciplines. 

An explicit focus on thinking as an educational goal has received vary- 
ing degrees of national attention during the last several decades. The 
1957 launch of Sputnik prompted, in particular, an urgent call to up- 
grade education. Out of the resulting curriculum reform movement of 
the 1960s came classroom materials that stressed concept development, 
reasoning, and problem solving. Discovery and inquiry teaching methods 
were encouraged. 

While many teachers continue to value and utilize these approaches, 
several recent educational movements have emphasized other priorities. 
The most recent movement, often referred to as "back to basics," was 



prompted by the serioui; concern that students were not mastering the 
most fundamental skills. Much attention has been devoted to correcting 
this problem, and these intensive efforts are now being rewarded by con- 
sistently improving student performance in basic skills as measured by 
standardized achievement and competency skills tests. 

While these tests aflfirm gains in basic skill development, they also 
point to areas needing attention. Specifically, students are having diffi- 
culty on those tasks that require the thoughtful application of basic skills 
and factual knowledge. The National Commission on Excellence in Edu- 
cation expressed its concern that **many 17-ycar-olds do not possess the 
higher order intellectual skills we should expect from them. Nearly 40 
percent cannot draw inferences from written material; only one-fifth can 
write a persuasive essay; and only one-third can solve a mathematics 
problem requiring several steps." 

Similarly, the National Assessment of Reading and Literature, after 
testing students nationwide, found that ''students seem satisfied with 
their initial interpretations of what they have read and seem genuinely 
puzzled at requests to explain or defend their points of view. Few stu- 
dents could provide more th?n superficial responses to such tasks, and 
even the better responses showed little evidence of well-developed prob- 
lem-solving strategics or critical thinking skills." 

Such findings point to the need to suike a better balance between ba- 
sic skills and thinking skills. A balanced approach does not view the 
goals of basic skills development and thinking skills development as in- 
compatible, one prospering at the expense of the other. Rather, it ac- 
knowledges that thinking is fundamental to the acquisition of knowl- 
edge, concepts, and skilU required by all school subjects and, further, 
that skills and knowledge are incomplete without; the capability for 
thoughtful application. 



FORTHINiaNG 

In what ways might we develop and improve stud iits" thinking abili- 
ties? Three distinct yet complementary approaches have been recognized 
as effective: teaching for thinking, teaching of thinking, and teaching 
alfouf thinking. 

Teaching for thinking includes those teaching strategies, student activ- 
ities, and curriculum materials that engage students in tliiriking. This 
approach provides students with opportunities to practice and "exercise" 
their thinking. The most natural way teachers invite thought is by asking 
questions. 

As every teacher knows, different types of questions encourage differ- 
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cnt types or levels of thinking. Some questions call for basic recall of in- 
formation previously given: Who are the current United States senators 
from your state? What is the chemical symbol for mercury? When was 
the National Anthem written? Other questions call for interpretation: 
What do you think is the editorial writer's stand on gun control? Or 
comparison: How arc the two songs about **old friends" alike and differ- 
ent? Or judgment: Should the number of hours in the school day be ex- 
tended? Or hypothesizing: What might happen if gasoline prices dou- 
bled in the next six months? Or analogical reasoning: How is an 
exothermic reaction like an argxmient? 

In addition to the question itself, other techniques influence the qual- 
ity of thinking that goes into the answer. For example, employing the 
technique of "wait time" (waiting several seconds after asking a ques- 
tion) is likely to encourage more careful thinking by more students. The 
th inkin g originally evoked by a good question can also be maintained 
and extended by such followup questions as. Tell me more. . . 
Why? . . .Do you agree?. . .Can you elaborate?. . .Can you explain or de- 
fend your idea? . . . What do you think about what Susan has just said? 

Calling on students randomly, and not always choosing the hand-rais- 
ers, also helps to involve a greater number of students in the thinking 
process. The teacher interested in improving students' thinking should 
seek to elicit more thought from more students through such question- 
ing and response strategies. 

A number of researchers have described what seems to be a common 
pattern of interaction in many classrooms. The pattern consists of a 
teacher question, followed by a student response, followed by teacher 
elaboration. The teacher does most of the talking while student involve- 
ment is minim al. Teachers interested in modifying this pattern to in- 
crease student participation have successfully employed a variety of class- 
room grouping structures. By utilizing cooperative problem-solving 
teams, peer response groups, and "think-pair-share" periods, the degree 
of student participation and interacdon can be markedly increased. 

In addition to questioning and grouping techniques, other teaching 
for thinking activities are especially effective in engaging students in 
thought. Interpretive reading and discussion, writing, laboratory experi- 
ments, problem solving, debates, simulations, design activities— these 
and related methods have been used for years by teachers who value 
thinking in their classrooms. 

Arc these methods sufficient to ensure the systematic development 
and improvement of student thinking? Increasingly, experts are ques- 
tioning whether teaching for thinking, by itself, is siifficient. Thinking, 
they contend, cannot be assumed to develop automatically as a result of 
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activities of the kind previously mentioned. These activities provide op- 
portunities to practice thinking (just as spending time in the water pro- 
vides an opportunit)' to increase one's swimming abiUty). But they do 
not teach thinking. A more direa approach, which complements those 
previously mentioned techniques, seems to be required. 

OF THINKING 

Advocates for the explicit teaching of thinking maintain that thinking 
involves sets of skills and processes that can be identified and systemati- 
cally developed. This approach utilizes a direct teaching strategy whereby 
a specific thinking skill, such as comparing, becomes the content of a 
lesson. 

Consider a social studies class in which the teacher wants the students 
to explore the similarities and differences between the American Revolu- 
tion and the Civil War. 

The teacher defines the skill: to compare is to examine two or more 
ideas, or objects of study, to see their relationship; in particular, to 
determine ways in which the ideas or objects are similar and different. 
The class then discusses when comparing is used: when you want to 
see how two or more things relate in terms of their similarities and 
differences. 

The steps of comparing are then developed as follows: 

1. Present the objects (ideas) to be compared. 

2. Have the students observe and describe them one at a time. 

3. Compare the objects and make a list of their similarities. 

4. Repeat the process, making a list of differences. 

5. Identify the criteria used in making the comparisons. 

6. Summarize the significant similarities and differences. 

The teacher would then have the students apply the skill to a new ex- 
ample and provide feedback on their performance. 

Notice that this lesson focuses on the thinking skill and not the sub- 
ject matter. It has been found that thinking skills taught in this direct 
manner are more readily understood when the objects or ideas that are 
used in the teaching example are familiar to the students. Content-rele- 
vant material may be used if students have an adequate knowledge base. 
As an alternative, teachers may capitalize on the common experiences of 
students in designing thinking skill ''focus" lessons. In the lesson on 
comparing, for example, two different brands of automobiles could be 
used as the objects of comparison. Once the students demonstrate an un- 
derstanding of the skill of comparing, the skill can be applied, as intend- 
ed, to the American Revolution and the Civil War. Once learned, the 
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skill can be applied to other social studies topics, and in other subject ar- 
eas, throughout the year. 

According to this approach, the most efficient and effective means of 
developing any skill, including thinking, is through direct teaching. Di- 
rect teaching of thinking promotes explicit understanding by not assum- 
ing that thinking automatically improves as a by-product of other activi- 
ties. This method has been used to teach and develop fundamental 
thinking skills, such as classifying, comparing, hypothesizing, judging, 
paraphrasing, sequencing, and sununarizing. It may also be applied to 
more complex mental processes, such as critical thinking and problem 
solving. For example, the component skills involved in critical thinking, 
such as detecting bias, can be explicitly identified, directly taught, and 
then applied as appropriate to the content area. 

Direct instruction in thinking skills can also follow a more inductive 
approach. An inductive thinking skill lesson would be sequenced as 
follows: 

Step 1. Students introduce and operationally define the identified 

thinking skill. 
Step 2. Students use the thinking skill. 

Step 3. Students reflect on the thinking process involved in using 
the skill. 

Step 4. Students apply the thinking skill to new material within 
the content area. 

Step 5. Students review the steps or procedures involved in using 

the thinking skill. 
Step 6. Students discuss how the thinking skill may be uansferred 

to new situations (in other subjects as well as outside of 

school). 

Strategies for generating new ideas such as brainstorming and synectics 
are also effectively developed through direct instruction. 

To assist in the direct teaching of thinking, an increasing number of 
teachers arc discovering the power of graphic organizers. A graphic orga- 
nizer provides a visual representation which assists students in organizing 
and integrating information. These organizers also provide a holistic, vi- 
sual portrayal of elements of the thinking process. In the case of compar- 
ison, for example, a teacher might use a Venn diagram to depict the ar- 
eas of commonality and difference. Other examples of graphic organizers 
include story maps, matrices, sequence chains, criteiia grids, and deci- 
sion-making flow charts. The commonly used technique of webbing il- 
lustrates the use of a graphic organizer to generate thought and to elabo- 
rate on and relate ideas. As one student remarked, graphic organizers 
"give shape to thought." 
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ABOUT THINKING 



A third approach to thinking development has generated considerable 
interest recently. Referred to as teaching about thinking, this approach 
focuses on helping students become more aware of their own thinking 
processes. Research has shown that eflfective learners and thinkers moni- 
tor their own learning and thinking. They are aware of what they know, 
what they don't know, and what they need to know in order to solve a 
problem or comprehend a difficult concept. Many of these capable rca- 
soners engage in "self-talk" during whict. they ask questions ("What is 
the main idea here?"), maintain concentration ("You're daydreaming. 
Go back and re-read that last paragraph."), try new problem-solving 
strategies ("Maybe if I draw a picture ...."), and check performance 
("What is the next step?"). Poor thinkers are less likely to engage in this 
inner dialogue, are generally unable to describe their learning and rea- 
soning strategies, and hesitate to "shift gears" when a particular strategy 
is not working. 

Teaching about thinking includes several strategies for improving these 
"metacognitive" abilities. One of these strategies is known as the "think 
aloud" technique, in which students are asked to describe their reason- 
ing process when tackling a problem, writing an essay, or struggling to 
grasp a new concept. 

One effective application of the "think aloud" technique has been in 
paired problem solving. One member of the pair serves as the listener 
and is responsible for listening to and recording the strategies used by 
the problem solver, who reads aloud. Roles are reversed for the next 
problem.. The problem-solving process is then discussed in pairs and/or 
as a class. In cases where students have difficulty thinking aloud, the 
teacher cai? model the technique and provide a "window to the mind" 
by sharing hts or her reasoning verbally with the class. 

While "think aloud" techniques stress immediate verbalization, an- 
other method asks students to examine their reasoning after the fact. 
This "process reflection" can take the form of a discussion among an en- 
tire class or a small group such as a writing response group, or it can be 
done individually through "thought tracing" in a journal. 

Activities such as thinking aloud, process reflection, and journal writ- 
ing serve as vehicles for illuminating the invisible process of thinking. 

EXPLORING COGNITIVE HABITS 

Teaching about thinking also explores the cognitive habits and atti- 
tudes of students. Considerable research has been conducted to deter- 
mine how the habits and attitudes of effective thinkers differ from those 
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of less capable rcasoncrs. The results from studies of preschool children 
through graduate students are remarkably consistent. For example, the 
poorer thinkers often exhibit a high 'iegree of irapulsivity. This impul- 
sive behavior may be seen in those mar/ children who enthusiastically 
raise their hands to answer a questic before it is completed. ("Who can 
tell rne . . . hands already waving!) In older students impulsive ten- 
dencies may be manifested by a failure to attend to details, a tendency 
to rush through directions, and an interest in obtaining "the answer" 
quickly. 

A characteristic related to impulsivity has been termed "one shot" 
thinking. Poor problem solvers of all ages are inclined to make superfi- 
cial, sporadic attempts at a solution. Often the attempt is little more 
than a guess* Carelessness abounds and accuracy suffers. 

Effective problem solvers, in contrast, view problems as chahcnges and 
are persistent in seeking solutions. If a particular strategy is unsuccessful, 
they take a different approach. Other attitudes and habits of effective 
thinking arc well known: open-mindedness, flexibility, ability to defer 
iiiir^cdiate judgment, attention to detail. Teaching about thinJdng gives 
conscious attention to qualities, such as these, which we seek to cultivate 
in our students. 

Success in improving students' thinking skills will require long-term 
commitment and a continuing emphasis on those proven teaching meth- 
ods and activities that engage students in thinking, that explicitly focus 
on specific thinking skills, and that help students become more aware of 
their own thought processes. 

Instruction in t hink i n g skills will have lasting benefits— students better 
able to acquire new information, to examine complex issues critically, 
and to solve new problems. In a world of rapid change and increasing 
complexity, it is difficult to imagine skills that are more fundamental. 
Like the ability to fish in the Chinese proverb, the ability to think lasts a 
lifetime. 

Give me a fish and Vll eat today. 
Teach me to fish and Vll eat fi>r a lifetime. 
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THINKING AND CURRICULUM: 
CRITICAL CROSSROADS 
FOR EDUCATIONAL CHANGE 

by Barbara 2. Presseisen 



Barbara Z. Presseisen finds new opportunities in the thinking skills movement. 
The idea that "some essential cognitive processes. , . underlie good thinking" and 
that these processes can be acquired through guided practice has sparked a ' 'redefi- 
nition of what it means to be an educated person facing the 21st century," Pressei- 
sen suggests that a curriculum emphasizing thinking skills makes new demands on 
teachers: they must examine the skills involved in thinking in their subject areas, 
work collaboratively with others to identify practices that will reinforce these^skills, 
and take time to study and^ understand the new thinking skills programs. Further, 
a focus on thinking skills changes the role of the teacher from " fount of all wis- 
dom" to "mediator, questioner, critic, inspirer, enabler, coach." 

The author is Director, National Networking, Research for Better Schools, Inc., 
Philadelphia, Pennsyhania. 

American education is at an unusual point in its development. It is 
under criticism fcr being mediocre and inefficient while, at the same 
time, there arc claims that educators have never been so knowledgeable 
about how to improve schooling or how to provide academic modvadon 
for young minds. Much focuses on the desire to have students achieve, 
which frequently is characterized as scoring high on the Scholastic Apd- 
tudc Test (SAT) or the Nadonal Assessment of Educadonal Progress 
(NAEP). 



THE CHALLENGE TO CLARIFY PURPOSE 

For teachers and administrators in the schools, the real question is 
* 'Achieve what?" There is a problem of confused goals and a need to 
clarify purpose in schooling. Such issues not only touch on teaching and 
testing, but also center on program and learning, teacher preparation 
and continued developnent, long-range planning, and resource alloca- 
tion. At the heart is xht redefinition of what it means to be an educated 
person facing the 21st century, the measure of the citizen in a high tech 
world and a global economy. The danger is that many educators may not 
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realize that a critical opportunity is at their doorstep and they may miss 
the chance to debate the great issues of the day. 

What mission should direct American schooling? Current arguments 
about excellence and equity fill the reform literature (1). Obviously, the 
greatest democracy in the world must accomplish both, but that is no 
simple task. "The challenge,'* says one of the recent reports (2), "is not 
simply to better educate our elite, but to raise both the floor and ceiling 
of achievement in America." Underlying each of the objectives of excel- 
lence and equity is the assumption that the country's youngsters—^/ of 
them — need to become accomplished thinkers. That is the major chal- 
lenge of current schooling. It is rooted in a new appreciation that just 
having information is not sufficient; one must be able to do something 
with it. Even more importantly, the learner must be in control of his or 
her learning and be able to adjust his or her thinking as changing condi- 
tions require it (3). These circumstances generate the focus of this article: 
thinking and curriculum. In the interplay between these two aspects of 
schooling lie the most critical relationships of education today. 

A formidable new movement is emerging in American education. Ac- 
tually, it is not new; it has a long history associated with the various 
fields allied to cognitive research. The current phase is known as thinking 
skills development and much literature — both theoretical and practical — 
is being generated in its name (4). Like the period of the early 1960s 
which preceded it, the thinking skills movement today holds much 
promise for informing and improving classroom iastruaion. To improve 
that instmcrion requires an understanding of thinking skills and an cx- 
aminarion of what they mean to uie curriculum of the school. 

THE CURRENT MOVEMENT FOCUSED ON THINKING 

There is no academic discipline called "Thinking skills." The move- 
ment draws from a number of research areas based in human develop- 
ment: cognitive and developmental psychology (5), cognitive science (6), 
educational practice (7), and child development (8). One of the most no- 
table characteristics of the current movement is its changing view of hu- 
man intelligence and the nature of the school's program in terms of that 
view. 

The classic orientation of intelligence as an immutable, quantifiable, 
and genetically determined quality has been challenged by current re- 
search and theory (9). The possibility that various capabilities can be de- 
veloped or modified in youngsters and that instruction and school organ- 
ization can significantly influence student performance are viable posi- 
tions developed in recent literature (10). Some theorists contend that 
thinking and intelligence can actually be taught (11) and that how we 
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tench is as powerful as — or peihaps even more powerful than — what we 
teadi Other researchers maintain it is most significant that particular 
bodies of knowledge or courses of study be examined in terms of their 
relationship to cognitive processes (12). This is especially so in the so- 
called higher order processes of aitical thinking, decision making, prob- 
lem solving, and aeative thinking. 

There is in the thinking skills position an understanding that there arc 
some essential cognitive processes, both basic and complex, that underlie 
good thinking, that these processes can be learned and taught — in fact, 
good coaching does just that — and that being aware of how one masters 
these processes is the key to good learning. Metacognition, the conscious- 
ness of how one learns and how one works with difficult problems, in- 
cluding failure, is one of the hallmarks of the current concem for cogni- 
tive improvement compared to the era of the 1960s (13). The 
development of aspects of metacognition such as intuitive and heuristic 
capabilities for problem solving is central to the movement of the 80s. 
The spatial-visual abilities of video technology and microprocessor-based 
information systems have also influenced an instructional base that incor- 
porates interactive student responses into the classroom (14). 

A CURRICULUM FOR THINKING 

What docs the thinking skills movement mean to the traditional cur- 
riculum, the school's planned program and the core of common learn- 
ing? Lochhead suggests education is no longer "a process of passing facts 
from those who had them to those who didn't, and pedagogy ... the 
att or science of packaging these facts" (15). A curriculum that is respon- 
sive to an information -rich world must concentrate on how knowledge is 
aeated and disseminated, how experts perform their capabilities, and 
how new problems are addressed and resolved. Such a curriculum reveals 
a new functionalism as the major overriding concem of teaching and 
learning in the current era. Educators are encouraged to use the findings 
of more than thirty years of cognitive research and turn them into reali- 
ties in the classroom that lead to greater productivity and creativity. The 
curriculum of the industrial economy, geared to pre-existing jobs and the 
use of static knowledge and known information, says Mulkeen, is out- 
moded (16). 

A curriculum focused on thinking skills then requires that the cogni- 
tive processes imbedded in a body of learning be explicated and made 
obvious. That does not mean one throws out the disciplines of language, 
history, science, the arts, or mathematics. It does say that teachers ought 
to examine what it means to think in a particular area and be concemcd 
with what is required to develop the skills of an accomplished scholar. It 
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also suggests one needs to look for the metacognitive skills often hidden 
m the learning of a particular content and teach those explicitly to stu- 
dents. There is, then, an assumption that the persons responsible for de- 
livering classroom instmction ought to (1) know their own subject area at 
some depth and (2) work collaboratively with their colleagues to deter- 
name what the content of instruction should be and what kinds of activi- 
ties axe most appropriate for learning by the student population who will 
use the curriculum. This does not suggest that all curriculum efforts are 
mdividual and idiosyncratic. School personnel would be well advised to 
ocaminc existing published programs in thinking skills like Philosophy 
for ChUdren developed by Matthew Lipman and Instrumental Enrich- 
ment developed by Reuven Feucrstein (17), or particular thinking skill 
programs developed by school districts such as Baltimore, Maryland, and 
Shorcham-Wading River, New York (18). These exemplary efforts may 
help identify the processes associated with good thinking and the variety 
of activities that can be developed to teach thinking skills throughout the 
cuniculum. But educators should be alert to the primary need which is 
to identify the appropriate thinking skills intervention for the population 
they teach. These needs should be determined by regular curriculum as- 
sessment procedures and ongoing diagnosis of student achievement (19). 

A curriculum focused on thinking skills also requires that the instruc- 
tional strategy inherent in the curriculum emphasize the model of learn- 
ing that most encourages the development of intellectual autonomy on 
the part of the student. The student as the constructor of his or her own 
learning is the cornerstone of many thinking skills approaches and re- 
flects the Piagetian roots of the current thinking skills movement (20). 
Obviously, the role of the teacher in the classroom dramatically shifts 
with this conceptualization. The teacher as mediator, questioner, critic, 
inspirer, enabler, coach, but not fount of all wisdom, dominates. The 
teacher as a model of thoughtfiil processing, as the gadfly of knowledge 
m particular contents, may then become valued in the school communi- 
ty. Ideally, thinking ought to be valued in that community, too, not just 
as a standard to be measured by higher test results, but as a reality to be 
realized in the performance of all students educated by that curriculum. 
Such an education is much more than the sum of a school's testing; 
hopefully, it is the foundation for the learning society envisioned by the 
current reform reports and the nation's educational leaders (21). 

AN OPPORTUNITY FOR CHANGE 

The historic juncture of thinking and curriculum in this period of edu- 
cational reform can be played out in various ways. Let's explore the pos- 
sibiliues. The thinking skills movement can be treated as a fad, an 
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ephemeral idea that's momentarily interesting, which generates a great 
number of journal articles, and then withers away when the next band- 
wagon idea comes along and captures educators* attention. Thinking 
skills could also be received as a new subject matter. Some schools or 
scht>ol districts could actually allocate instructional time for its instruc- 
tion and seek special materials for these special classes. American schools 
hzyt an extensive history of purchasing instant, "plug-in" programs, of- 
ten imposed upon the classroom teacher by administrative decree. 

Unfortunately, research shows both these approaches are long-range 
cuiticular failures (22). "Teacher-proof" programs of the I960 vintage 
arc not an ideal model for introducing thinking skills to American edu- 
cators. The already heavily burdened school program does not need addi- 
tional courses; indeed, anything that could streamline the program is 
probably desirable. 

In order to build a sound thinking skills program, there is need for 
teacher involvement as well as teacher acceptance in planning the pro- 
gram. Matched to support from administrative leaders in a systcmwidc 
efibrt, these are the ingredients of a curricular change that is expected to 
last. 

Perhaps the most convincing argument for thinking skills development 
is that there must be professional commitment to teaching. There is a 
great deal of discussion today about teachers being valued and consid- 
ered professional. Thinking skills are important to that characterization. 
If the central purpose of schooling is to help students think and learn 
better, and the primary agents of that instruction or mediation arc teach- 
ers, thinking is the important raison d'etre of a teacher's competence. 
Thinking sldlls is a rare topic of discussion that cuts aaoss all subject 
matters of the school's curriculum and reaches to the university commu- 
nity as well. How students learn to think in a panicular subject area or 
what are the most appropriate ways to present a specific lesson are no less 
problems of a primary teacher than of a college professor. Curriculum is 
the link between the processes of cognition and the larger instructional 
design which drives schooling (sec Figure 1). To sec this relationship is to 
be able to address the needs of educational change today in American 
education. To ignore this relationship, in Cornbleth's words, is to con- 
tinue with curriculum not as active inquiry but as ''passive acceptance of 
tradition, authority, or 'common sense' " (23). 

There are some critical steps to be taken if the possibilities of the cur- 
rent historical juncture are to be realized. If we want to enable students 
to be aitical thinkers and capable of higher order cognitive skills^ we 
must make it possible for teachers to act as professionals in the determi- 
nation and instruction of those skills. We cannot expect that teachers 
must serve as heroes or heroines to introduce thinking skills into their 



ERLC 



35 



0 r 



SCHOOLING-ALL EXPERIENCES 



r 



Instructional Design for 



Selection of Appropriate 
Curricular Content 



1 



Teaching for Thinking 



Meaningful Interactions 



J 



Associated with Education 



Figure 1: Educational Relationships in the School 

Source: lliinklng Skills Throughout the Curriculum. A Coriceptual Destgn by Barbara 
Z. Prosseisen (Philadelphia: Research for Better Schools, 1985). 14. 

classrooms. Corbctt and D'Amico suggest four major conditions that arc 
necessary to support such a program of change: 

• Make local resources available. 

• Provide a grace period at the onset of effort. 

• Encourage Implementation and reward accomplishment. 

• Incorporate the change into regular procedures (24). 

Teachers need time to study the current thinking skills programs and 
the related literature. They need time to talk among themselves about 
what this movement means to their own subject areas and to the larger 
curricular concerns of their district. They probably will want to try some 
of the existing materials or talk with educators who have had direct expe- 
rience with published programs. Some effort should be made to relate 
this examination to the needs of a school's current population and the 
data that exist about the achievement of that population, particularly as 
related to die development of thinking. Obviously, teachers and admin- 
istrators in a district need to communicate with the policy makers of the 
disuict, too. 

It is important to recognize that thinking skills development— no less 
than curriculum development— is not a quick-fix repair job in schooling. 
Improvement takes time and patience, as well as funding, and innova- 
tive projects that are worthwhile need to be supported, particularly in 
cheir initial phase. At the same time, implementation needs to be en- 




36 




couragcd not by making thinking skills an add-on to the oirriculum, but 
by making it a bona fide paa of the rcgub: school program. This means 
that course work and legular subject matter aaoss the school's program 
must be involved in such an implementation and all teaching personnel 
need to be encouraged to take the effort seriously. Results of the imple- 
mentation ought to be shared with these persons on a regular schedule. 

In the current thinking skills movement a possibilitj' has been offered 
to redirect the course of American education. Particularly in the area of 
curriculum, a new focus for schooling has been proposed amidst a hectic 
reform period. Will America's educators have the courage to respond 
positively? Can they afford not to? These are questions worthy of serious 
thinking. 
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CRITICAL TFHNKING 
AND THE CURRICULUM 

byRobertH. Ennis 



M^lf ^'"!"f"'^/'"^f'^'f^ the idea that thinking is subject-specific. and 
therefore must be taught wtthm academic disciplines. He argues that there 

rff^ If '"^"^ andgfves several examples of 

^JJ^1ntLl/t!'^t'V° "i^'i '° tr"". of activity. He suggests pr^tices that 
nf^c^c the transfer of these sMs; they include using many different exam- 
ples, being receptive to students' questions; asking students to clJfy their state- 
1Z%. thetr thoughts, and supply reasons for their ideas; and helping stu- 
dents be aware of and thtnk about their thinking processes. Ennis concedes that 
tbisadvue is vague, but notes that sufficient research has not yet been done on the 
transjer question to arrive . definitive solutions to the problem. 

This chapter unprinted with permission from National Forum: ITic Phi Kappa 
Piu Journal, vol 65, no. 1 (Winter 1985): 28-31. 

1}^"*^°' ? M"torof?hUosophy of Education at the University of Illinois 
and Director of the Illinois Critical Thinking Project. 

'"'^'^ ^ sMixz is truly popular. Perhaps starting 
with the 1980 recommendation by the Rockefeller Commission on the 
Humaoitics that the U.S. Office of Education include critical thinking in 
Pnnr r".v ° ' ^^'^ ^^^^^onctztc interest has rapidly expanded. 
Pnor to this, critical thinkmg often appeared on lists of goals of educa- 
tion, but not much was done about it. In I96I, for example, the Educa- 
uonal Pohaes Commission held that the central purpose of American 
education was the development of the ability to think, but public and 
professional mterest moved in other directions. 

Since 1980, however, much has happened. As of the fall of 1983 all 
students m the California State University System are required to st^dy 
critical thinking in order to graduate. The Community College Human- 
ities Association m 1983-84 had critical thinking as the topic of the 
presession workshops that preceded its annual meetings in Hartford St 
Louis, and San Francisco Programs leading to the master's degree in' the 
t^ching of critical thinking have been set up at Sonoma State University 
and at the University of Massachusetts in Boston. The CoUege Board 
(sponsor of the Scholastic Aptitude Test-the SAT) through its Project 
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EQuality has identified reasoning (defined roughly as I would define 
critical thinking) as one of the six basic skills needed for college (1983). 
A task force of the Education Commission of the States did a similar 
thing (1983). The states of GJifomia and Connecticut are incorporating 
critical thinking in their statewide testing programs for 1984-85. Sales of 
tkc leading critical thinking tests, the Cornell critical thinking tests and 
the Watson-Glaser test, have increased greatly in the past year. And 
those of us who arc working in the field are now deluged by requests for 
help in establishing and appraising curricula and instruction aimed at 
critical thinking. 

Though gratified by this real interest, I am concerned by the large 
number of problems facing teachers, school systems, colleges, and uni- 
versities trying to do something about critical thinking instruction. There 
is much that we do not know about the capabilities for critical thinking 
of students of various sorts at various levels. Teaching materials and tests 
need to be developed. Teachers need to be retrained. And there is dis- 
agreement about what critical thinking is and how it can be included in 
the curriculum. One controversial question about inclusion of critical 
thinking courses in the curriculum is. Should critical thinking be taught 
as a separate course, or be included in the instruction in existing courses, 
or both? A topic that always arises in discussing this last question is the 
subject specificity of critical thinking, my first topic because it is cunent, 
crucial, and inadequately conceptualized in discussions I have seen, and 
because it is a good starting point for discussion and investigation of oth- 
er critical thinking problems. 

DISCIPLINE SPECinCITY VS. TOPIC SPECIHCITY 

One immediate tangle arises from different interpretations attached to 
the term "subjert." Sometimes "subject" is meant to refer to a disci- 
pline, a standard body of subject matter in accord with which schools, 
colleges, and universities are often organized. Sometimes the word ''sub- 
ject" means the topic under consideration in a given context, the latter 
being a much broader interpretation, because it can refer to the topics of 
the disciplines as well as to whatever the topic might be in a context. 

When I served on a jury recendy, we were faced with the question of 
whether the defendant lied about whether the deceased threatened her 
life before she stabbed him. Deciding whether a defendant has lied 
about such things was not pan of one of the standard disciplines in ac- 
cord with which my education was organized. Yet such decisions and the 
evidence sifting on which they are based arc a very important kind of ac- 
tivity for all of us, and judging whether others have lied is a subject 
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about which we all have acquired considerable knowledge. It is an im- 
portant subject calling for critical thinking. But it is not part of one of 
the standard disciplines that I studied in ray general education. 

Another example is the case of the airline traveler that Robert Glaser 
drew from the National Academy of Science's Outlook for Science and 
Technology: The Next Five Years: "At the security gate, the airline pas- 
senger presented his briefcase. It contained metallic objects. His depar- 
ture was delayed/' Glaser, a specificity advocate, observes, "To under- 
stand this commonplace incident, an individual must have a good deal 
of prior knowledge of air terminals." Knowledge of air terminals is sub- 
jea knowledge in the broad sense of the term "subject," but not in the 
more restricted sense used to refer to the standard disciplines. 

These two examples give you the idea. Perry Weddle in his delightful 
way mentions many raore: 

This week the Typical Educated Person had to find a new mechanic, listen 
to the broker, advise a friend's child on her career, choose a newspaper, de- 
cide whether to fight an undemocratic, harsh, but fair administrative dedsion. 
trouble-shoot a malfunctioning vacuum cleaner, and turn down a thoughtful 
and appredated Invitation to spend the weekend at Mendodno. The Typical 
Educated Person argued pditics, music, psychology, sports, and religion. Aca- 
demic fields cover only a fraction of such stuff. And no student could cover but 
a tiny fraction of the needed fields. 

Itc important point is that not all subjects are disciplines, especially 
disciplines that a given student could study. Even if it is agreed in the 
broad sense of **subjea" that critical thinking is subjea-specific, it does 
not follow that it is discipline-specific in a way that requires that critical 
thinking instmction be lodged in instmction in the disciplines. 

So one conamon argument to support the lodging of critical thinking 
instmction within the disciplines does not work. Condensed, the argu- 
ment goes as follows: ''Thinking is always thinking about soraething. 
Thus, critical thinking is subject-specific. So critical thinking instruction 
must take place only within subject raatter areas, the disciplines." This 
argument fails because it exploits die ambiguity of the word ''subject" 
(the first occurrence of the word "subject" is broad in meaning; the 
third occurrence of the word has a narrow meaning, referring to the par- 
ticular subjects— i.e., psychology, sociology, history, etc.— taken by a 
student). The argument contains the fallacy of equivocation. 

Viewed in stark form like this, the argument looks too implausible for 
anyone to offer. Yet I often find embellished and extended forms of it 
in discussions of the topic. 

I am not here saying that critical thinking iootruction should not be 
part of die subject matter instruction that a student receives. I am only 
challenging one of the arguments alleged to show that such instruction 
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should take place only as part of instruction in other subject areas. That 
conclusion docs not follow from the fact that when we think, we must 
think about something. 

A caveat: If wc look far enough, then wc might well find some course 
in some school, college, or university for each area of background knowl- 
edge in each act of critical thinking. That is, we might, for example, 
find somewhere a course in airport management, the subject matter of 
which includes the facts and principles that enable the traveler to under- 
stand the delay. And we might find a course in a law school or in a phi- 
losophy department that teaches the principles for a ju^or to use in figur- 
ing out whether a defendant lied about being threatened (though I do 
not know of any such course). But I am confident chat cognitive psychol- 
ogists like Robert Glaser would not advocate a course in airport manage- 
ment in order that the traveler understand the situation (one merely 
needs to read the newspapers), and juror Eimis never took a course 
teaching the principles for a juror to use in figuring out whether a defen- 
dant lied about being threatened. Furthermore, it would be absurd to 
advocate that we all take a course in everything about which we want or 
need to think critically. 

GENERAL PRINCIPUES OF CRITICAL THINKING 

Although I am firmly convinced that a thorough knowledge of the 
subjca about which one is thinking is essential for critical thinking, / 
also am convinced that there are general principles that bridge subjects, 
that have application to many subjects. Here are several examples of such 
principles drawn from a large number embodied in the conception of 
critical thinking I have refined over the years: 

1. A person's having a conflict of interest is a ground for regarding 
that person's claim with greater suspicion than would otherwise be 
appropriate. 

2. It is a mistake to misdescribe a person's position, and then attack 
the position as if it actually were the person's position (the ''straw- 
person" fallacy). 

3. Given an "if-then" statement, denial of the consequent implies 
the denial of the antecedent. 

4. The ability of a hypothesis to explain or help explain the facts 
lends support to the hypothesis, if the hypothesis is not otlierwise 
disqualified. 

The conflict-of-interest principle, though vague and requiring judg- 
ment in application, applies in all areas of activity with which I am fa- 
miliar, including, for example, jury uials, certification of airplanes, ap- 
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praisals of the state of the economy, recommendations of graduate stu- 
dents, interpretations of IQ studies, and, yes, even the hawking of mate- 
rials for the teaching and testing of aitical thinking. 

Likewise, and obviously, the straw-person principle applies every- 
where. It applies to politics, to medical research, md to appraisals of 
conceptions of aitical thinking. You name the topic; the principle ap- 
plies. But, of course, knowledge of the subject (including what the origi- 
nal person said) is needed to apply it. 

Here are three examples of the application of the third principle, the 
one about denial of the consequent: 

If John is in school, then Mary is in school. But since Mary is not in school, we 
can conclude that John is not in school. 

If Shakespeare intended lago to be a melodramatic villain, then Emilia, lago's 
wife, would have at least suspected him to be a villain. But she did not suspect 
him to be a villain. So Shakespeare did not intend lago to be a melodramatic 
villain. 

If a body in motion needs a continual impotus to keep it going, then this ball 
when thrown straight up in an automobile moving at constant velocity will 
move to the back of the automobile. I did throw it up that way. but the ball did 
not move to the back of the automobile. It came right back down in my lap. So 
it is false that a body in motion needs a continual impetus to keep it going. 

Although it takes background knowledge to understand the signifi- 
cance of these arguments, the denial-of-the-consequent principle has 
wide application. It appears to be less subject-dependent than the fourth 
principle, the support-by-explanatory-power principle. 

The fourth principle's wide application is evident from the following 
three examples: first, from a standard discipline, history. The hypothesis 
that Napoleon died of arsenic poisoning rather than cancer gets support 
from its ability to explain his nausea, chills, weakness, and increasing 
corpulence during his last few months. It also explains the uaces of ar- 
senic found in his hair— more support. 

Second, from another standard discipline, English literature: the hy- 
pothesis that Emilia in Shakespeare's Othello did not suspect lago to be 
a villain explains why she expressed surprise when Othello told her, 
**Thy husband knew it all." 

Third, from my jury experience but no discipline that I have studied: 
the hypothesis that she loved him and was very jealous explaias why the 
defendant stabbed the victim. 

These four principles show that there are elements of critical thinking 
that are general and that bridge subjects. The conditions under which 
transfer, or subject bridging, occurs are my next topic. But it is impor- 
tant to remember that there are important features of critical thinking 
that are subject general, so to speak, just as their application is, I be- 
lieve, at least in part subject specific. 
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My ccamples could be used to argue for the subject-specificity point 
that background knowledge of the subject is necessary for the reasonable 
application of a principle. For example, if you do not know about love 
and jealousy and how they move people, and if you do not know the 
particulars of that situation, tlien you arc not in a good position to judge 
whether the hypothesis about the defendant's love and jealousy explains 
why she stabbed the victim. But I shall not argue here the need for back- 
ground knowledge of this sort. It is not a controversial point among peo- 
ple who work in the area of critical thinking, altliough it is sometimes 
neglected. 

UlANSFEll 

One matti^r that is controversial is the extent to which students transfer 
their knowledge of a general principle from one subject area to another. 
A vague general dictum of educational psychology is that transfer does 
not occur unless you teach for it. This time-honored principle is similar 
to the vague modem dictum that thinking is domain specific. 

Vagueness ;iriscs in part from unclarity about whether two applications 
of a principle are actually in the same domain or whether a new applica- 
tion would aanially be a case of transfer. The problem lies in the lack of 
criteria for deciding whether any two given topics arc in the same do- 
main. For example, are the hypotheses about Napoleon and the defen- 
dant in the sajne domain? One might think not, yet they arc both about 
someone's doing something that could be illegal. By what criteria do we 
judge them to be in different domains? 

Vagueness also arises from lack of criteria for deciding whether we 
have actually taught for transfer or not. In domaiivspccificity language, 
we might also ask. How many applications of a general principle in how 
many domains are required before we can be reasonably well assured of 
transfer? There arc no clear criteria for deciding cither of these questions. 

Another uncertainty arises from the fact that some of the principles of 
critical thinldng are more easily generalized (less domain specific) than 
others. From my teaching experience, I find much less domain specificity 
for the first three principles I mentioned than for the fourth. That is, I 
find smdcnts applying the conflict-of-interest, straw-person, and denial- 
of-the-consequent principles to new subjects more readily than the sup- 
port-by- explanatory-power principle. In short, I have found that the first 
three principles seem to transfer more readily than the fourth. 

These three kinds of vagueness (absence of a way of telling whether 
two topics are in the same or different domains, lack of a clear criterion 
for telling whether we have taught for transfer or domain bridging, and 
the variability among critical thinking principles in their transferability) 



make research about the domain specificity and transferability of critical 
thinking instruction difificult indeed. They tempt me to retreat to the in- 
sights garnered from years of teaching critical thinking. Vague though it 
may be, here is one compilation of these insights: use many examples of 
many different sorts; go slowly; be receptive to questions and to stu- 
dents* original thoughts; press for clarity; arrange for students to engage 
each other in discussion and challenge; arrange for them to assume pro- 
gressively greater control over and responsibility for their learning; en- 
courage students to be aware of what they arc doing and review what 
they have done; ask for a focus (often a thesis) and for reasons in any dis- 
cussion, and encourage students to do likewise. I trust that if these prin- 
ciples axe followed in a number of areas, transfer to new areas will occur. 

But it is dear that transfer can occur and that we can go beyond do- 
main specificity. Although I had never been on a jury before, I found 
myself exercising a wide variety of critical thinking skills in that court- 
room situation. 

Another way to look at the learning-transfer question is to think about 
the transferability and domain specificity of arithmetic and writing. 
Somehow it happens that we apply the principles of percentages, for ex- 
ample, to a wide variety of subjects: inflation, population inacase, auto- 
mobile finance contracts, aircraft fiiel consumption, and income tax, for 
example. I did not study the application of the principles of computing 
percentages to these areas; yet I have transferred my grasp of these prin- 
ciples to them. Similarly, I did not write about critical thinking in my 
English classes; yet I am now managing to write complete sentences and . 
to organize my thoughts in paragraphs in this essay. The principles of 
writing sentences and paragraphs and computing and comparing per- 
centages are clearly not limited to the domains in which they were 
taught to me. Is there reason to think that it is different for critical 
thinking? 

INCLUDIMG CRITICAL THINKING IN A CURRICULUM 

It is relatively easy to add a critical thinking course to the curriculum 
in a college or university. It is very difficult to do so at the senior high 
school level. Middle schools and junior high schools tend to be more 
flexible, but there is not much flexibility where requirements are con- 
cerned. By and large there are no separate courses in critical thinking at 
the elementary level, though there are programs. 

These are four practical facts that are important in making decisions 
about the inclusion of critical thinking in the curriculum at the four lev- 
els mentioned. Another fact is that students are understandably intoler- 
ant of being exposed to the same thing over and over again, and doing 
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so is a waste of resources. Furthermore, it is difificult for teachers to reach 
an adhered«to agreement among themselves about the total content of 
an area like critical thinking. It is also difScult to reach an agreement on 
the question of which subjea matter areas should be counted on to have 
taught something which can be considered as a prerequisite in other sub- 
ject matter areas, if the division of responsibility is not simple. 

If it were not for the lower reading level, the relative immaturity, and 
the shorter attention span of elementary students, the elementary schools 
would be the best place to teach critical thinking, because one teacher 
generally has conuol over most of the subjea matter and other experi- 
ences of the students for a whole year. A principle that is introduced in 
one subject or activity could then be applied in others under the guid- 
ance of the same person. Repeated applicarion in a variety of situarions 
would provide the ability and disposition - to.extend the leaming to new 
situations. Furthermore, barring problems resulting from students trans- 
ferring from one school to another— mobility among schools is admitted- 
ly a problem — coordination from one grade to the next could be easier 
because of possible interaaion among elementary teachers. 

It would not be politically feasible to introduce an extra course in 
'^critical thinking" at the secondary level unless it were adopted by one 
department as part of its course requirements. Perhaps the English or the 
social studies department could offer instruction in "critical thinking" in 
required courses. A half-year course in "critical thinking" in one of 
these two departments (in the sixth or seventh grade and also in the 
ninth or tenth grade) could well provide sxmunary and reinforcement of 
preceding work and a satisfactory introduction to further basic principles. 
Alternatively the same thing could be accomplished with two or three 
units at each grade level in tihe English or social studies sequence. Teach- 
ers of other courses in the secondary school could then depend on stu- 
dents' having developed these skills (just as physics and chemistry teach- 
ers now depend on an elementary algebra course to have conveyed some 
of the basic principles of algebra). 

It would be inefficient to leave it up to each teacher in every course to 
introduce some principles of critical thinking: for example, that denial of 
the consequent in an argument is a valid form of reasoning. Teachers 
would find that some of their students know it well (though perhaps by 
a variety of names) and that others do not know it at all. So it would be 
good to have one central place where basic, geceralizable ideas are re- 
viewed and introduced. Of course, we cannot expect complete transfer- 
able learning (i.e., tiie ability to apply principles learned in one subject 
area to an entirely different subject matter) to occur from this one central 
course. 
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If and when critical thinking iiistrucdon becomes prevalent and suc- 
cessful in the elementary and secondary schools, then the need (for the 
sake of efficiency) for a separate course at the college level to inuoduce 
the principles of aidcai thinking will diminish; but the need for the 
practice of aitical thinking within the other courses will not diminish, 
since critical thinking about the subject is an integral part of the proper 
study of most subjects. 

In sum, showing that critical thinking requires some subject (or do- 
main) docs not make it necessary that it be taught only within one of the 
standard subjea matter areas. However, the cuncnt practical situation in 
secondary schook (especially senior high schook) seems to call for the 
lodging of basic aitical thinking instruction within the exkting subject 
matter areas. (Englkh or social studies departments could take on the re- 
sponsibility for the review and inuoduction of the basic ideas of critical 
thinking.) 

But the same practical considerations do not hold at the college level. 
At that level— at least until the secondary schools take care of it— a sepa- 
rate critical thinking course in some department (often the philosophy 
department) is practically feasible (but articulation with other courses in 
the university is often lacking and requires attention). Thk all assumes 
that subject-martcr-specific, critical thinking instruction should talce 
place in all elementary, secondary, and college subject matter areas. 

The question of whether aitical thinking skilk transfer from one do- 
main to another is vague enough to make usefiil research on the topic 
quite difficult. How do we tell whether two topics are in the same do- 
main or subject? How many .instances of teaching a principle in different 
domains arc needed for learning transfer to occur, and how do we count 
them? And which aitical thinking principles are we talking about? They 
seem to dififcr in their case of transferability. Yet it seems that critical- 
thinking instmction does transfer to new situations — like serving on a 
jury— and it seems that similar principles from Englkh and mathematics 
ako transfer to new situations. 

We do not have sample curricula in action in exkting schook to test 
these suggestions about subject specificity and curriculum. Nor do we 
have trained teachers and quality teaching raatcriak for implcmcating 
the sample curricula. These are jobs that need to be done soon. I hope 
that the current tidal wave of interest in critical thinking lasts long 
enough for the necessary research and development to take place. 

The current emphask in critical thinking k one educational ucnd that 
we need to preserve. Let us hope that fickle public interest provoked by 
the early errors of enthusiastic people and by the ignorance of instant ex- 
perts and charlatans does not destroy thk trend. 
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CONVERSATION WITH 
DAVID N.PERKINS 



DaHJN, Perkins folks about the nature of creative thinking— what it is and is 
not, and how best to develop it. He begins by suggesting errors about the na- 
ture of thinking. First, he suggests that solutions to problems do not come by wajt- 
ing for inspiration— thinking is an active process, and successful problem solving 
requires actively working on a problem. Second, he feels that perhaps too much 
emphasis has been placed on problem solving; time must first be invested in prob- 
lem finding: searching for problems of interest, rather than automatically working 
toward the technical solution of a problem posed. Perkins iUggests a variety ofac- 
tivifies that he sees as integral to active problem solvi/ \. He critiques creative 
thinking courses that emphasize fluency— making lists new ideas without sub- 
jecting the ideas to a sense of standards. He maintains that ''/here's no such thing 
as creating in general/' and feels that courses that attempt' to teach general skills 
of creativity may not be usefoL 

In this chapter the initials JLS identify the name of the publication where it ap- 
peared originally: The Journal of Learning Skills, Fall 1983. Reprinted with 
permission. 

David N. Perkins is Co-Director of Project Zero at Harvard University, Cam- 
bridge, Massachusetts. 

JLS: Throughout your book Tie Mind's Best V^ork, you challenge some 
common assumptions about thinking. Could you give us an example or 
two which you think are aitirally important— key errors people make 
abcut the nature of thinking? 

PERKINS: Well, I think one of the most important errors is the notion 
that you fill your mind with relevant information and then wait, and 
eventually the solution to a problem presents ttsclf. Certainly my own 
view is that thinking is an active process: You make tiie most progress 
when you spend the most amount of time pushing around pieces of the 
problem in diEfe^^-'t ways and striving to resolve tlie problem. This is 
not to say that it':, aevcr a good idea to set a problem aside. It may very 
well be a good idea at certain junctures. But basically you make progre.«« 
by workiiJj on a problem, not by sitting back and waiting. 

Another common error is tills: In popular parlance, and I think in tue 
field of psychologic there's a great stress cn problem solving. Well, 
indeed problem solving is a VC7 useful skill. But it can be argued that 
just as useful a SkfP is problem finding. One of the most notable charac- 
teristics of a skilled and cr^r ative scientist, for example, is that he or she 
selects very goai problems to work ou. Ik: problems are meaty, impor- 
tant, they lead to further developments. L'> general it seems to be the 
case Uiat people in their thinking do not invest enou^ h time m problem 
finding — that is to say, exploring *^he possible proble. 5; they might ad- 
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dress, and choosing, with some care and thought, a problem to address. 
There's even some empirical evidence from the visual arts that the anists 
who produce the most acativc products are those who spend the most 
time on problem-finding kinds of activities— tliat is, on searching for the 
sort of work they want to do at the moment, rather than quickly jump- 
ing into a particular kind of work and investing their efforts in its techni- 
cal execution. So another important th'ng to keep in mind: reallocate 
some time to problem finding. 

JLS: You've said that it's impo'*:ant tc work actively at a problem, not 
simply sit and wait for its soluuoa. What kind of activities does one en- 
gage in when working actively at solving a problem? 

PERKINS: My list of activities is not unique. I take it that the following 
kinds of activities arc routine and relevant: You try to remember related 
problems, problems that you've addressed before that may bear on the 
problem at hand. You perhaps try to put your information in different 
combinations, diiBFercnt arrangements — perhaps you make lists or dia- 
^ams. You may try alternative modes of representation — verbal versus 
visual, let's say, pictorial, thr^re-dimcnsional even. You may make analo- 
gies: connea the subject at hand to something similar to it or sometimes 
to something quite remote f;X)m it. You may try to project yourself into 
the situation— in a physics problem, for example, imagining that you're 
the proton moving through the cyclotron. You may try to list lots of 
ideas; you may go through cycles of idea-generating and aiticism, so 
that you produce and then sift. All of these kinds of processes, and no 
doubt a dozen others, are very common in any kind of generative 
thinking. 

JLS: In your book you said that there arc perhaps some problems with 
creative thinking courses. That students may be "trapped by their hy- 
potheses" or these courses may promote long searches which, if they're 
not guided by standards and clear objectives, keep a problem open with- 
out reaching critical solutions. Would you comment on that and what 
you think about creative thinking courses in general? 
PERKINS: One thing has to be said at the outset about creative thinking 
courses: they come in many kinds, and it's hard to generalize. Now there 
was a period— roughly speaking, the '60s— where there was a leitmotif 
that was common to most of the instruction in creative thinking. That 
leitmotif was that creative thinking was a matter of ideational fluency— 
aanking out lots and lots of ideas, and then of course being in a position 
to pick the best one, and solving the problem. Now my impression is 
that the stock in trade of instruction in creative thinking has broadened 
somewhat since then. On the question of ideational fluency, in particu- 
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lar, there are at least two problems with it. One is u^r following: Re- 
search shows that those who make long lists of ideas are iiC^t recessarily 
very good at picking out the best ones, and in fact may end up with no 
better a selection than the person who has tried from the outset just to 
list the three or four ideas that feel strongest. So one may simply be in- 
vesting time to no purEK)se in making a very long list. 

rd like to qualify that, though. Fd like to point out that it depends 
on one's standards in v^hat one is seeking. It really makes sense to make 
quite a long list, idea aiter idea, if it's quite dear in your mind that you 
haven't yet achit:ved something of the potential that you want. In other 
words, many times the process of invention is driven by a sharp sense of 
the standards one is trying to meet, and searches get long because the 
process is so driven. 

JLS: Like a composer revising what he's written because he has an idea in 
mind and he's not quite gotten it yet. 
PERKINS: That's a good analogy. 

The second reason for caution in evaluating earlier creative thinking 
courses is that measures of ideational fluency originally were thought to 
reflect real-world aeativity. If you scored high on an ideational fluency 
test, presiunably you were aeative in your writing, or your mathematics, 
or whatever your discipline was. And therefore, the logic went, perhaps 
if we can improve people's ideational fluency, we can improve their per- 
formance in real-world creative situations. Since then some more research 
has been done, and it turns out in fact that performance on ideational 
fluency tests does not correlate well with ratings of real-world creativity 
based on things like assessments by peers on one's contribution to a 
field, or listings of important publications — most any -sort of measures 
you might want. This question has been looked at from various perspec- 
tives by various researchers, and by and large the consistent finding is 
that measures of ideational fluency do not reflect real-world creativity 
well. Consequently, the whole conceptual underpinning of instruction 
designed to improve ideational fluency comes under challenge. 

JLS: Do you fed that there's a tendency to teach aeativity out of con- 
text? Can you teach creativity in the abstract, or do you need a disci- 
pline, a concrete field in whidi to practice this behavior? 
PERKINS: Let me give you some ideas of that based on knowledge and 
some based on conjecture. First, as a philosophical point, you have to be 
being creative about something. There's no suclx thing as creating in 
general. Okay. Different kinds of instruction highlight one or another 
discipline in whiJi one is doing the creating. Some instruction highlights 
everyday problems — how to get along with your brother-in-law. Some 
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instruction highlights business problems— how to resolve a labor dispute. 
Some highlight artistic puisuits— how to produce a provocative, inven- 
tive poem. In fact, if you look at the range of programs designed to do 
this sort of thing, you will find they ail have favorite domains of acativ- 
ity* Those programs that pretend to teach general skills of creativity al- 
most always give problems from a limited domain. It is simply not the 
case that the problems they give range widely over the universe of ae- 
ative problems. For example, it's often the case that a book designed to 
provoke acative activity might use puzzle problems of various sorts— 
where you have to fit a diagram together to achieve a certain constraint. 
Now there's no particular reason to believe that this sample of the range 
of all possible aeative problems is particularly representative. Granted, 
then, any program has made a selection, often a rather narrow selection, 
of the kinds of problems it will deal with. A question arises: If you get 
good at being inventive in this context, will your inventiveness be im- 
proved in other contexts? In general, the lesson of a number of studies in 
contemporary cognitive psj'chology is thzi transfer is hard to come by- 
harder than you would think. Quite commonly, if you train a person 
and get them performing pretty well in one domain, they don't carry 
aaoss these skills to another domain. That's one caution. My own fccl- 
ing» therefore, is if you're interested in performance in a particular do- 
main, teach in that domain.. Don't teach something else and hope it will 
transfer. Teach dirccdy to the task. 

Nonetheless, it's possible that there may be transfer from one of these 
problem domains to others. Furthermore, transfer is a sticky thing. It 
seems that you have much better luck getting transfer if you deliberately 
provoke it— if you teach the person to transfer— show people how to ap- 
ply things like new methods for solving puzzle problems to solving a set 
of real-world tasb. By and large, there have not been very many studies 
where teaching to transfer has been an explicit part of it. It's not clear 
how much transfer one might get if one taught for it explicidy. So my 
position at the moment is: One, teach to the task you're interested in, 
since we can'<: count on transfer. Two, let's experiment with teaching ex- 
plicidy to transfer to sec how much we can get. 

JLS: Would you comment on the notion that concrete application is 
more likely to result in creative thought than practice in abstract concept 
making? 

PERKINS: Contemporary psychology shows clearly that skill in any do- 
main is highly dependent on a vast reservoir of experience. Take for ex- 
ample chess. Studies of master-level chess have demonstrated that the 
chess master relics on a kind of vocabulary of configurations of the order 
of 50,000. Using this vocabulary quite automatically and spontaneously. 
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the chess master encodes the layout of the board. This is the mechanism 
by which he can memorize a board at a glance. Presumably this is also 
the mechanism by which he can searcii out various possible lines of at- 
tack and defense more efficiently than can the novice. He has these 
"chunks" to think with, whereas the novice can only think on a piece- 
by-piecc level. 

There is evidence that similar kinds of chunking occr s in almost any 
domain of skilled performance. Solving problems in physics or in mathe- 
matics, one develops a repenoire of paradigms and patterns of thinking 
and organizes one's problem solving in terms of those paradigms and 
patterns. 

Now it*s quite likely that there's no substitute lor lots of experience in 
accumulating this repertoire which enables highly skilled performance. 
But there is another side to the story. That's the side of being generally 
organized and systematic about what one is doing. The novice not only 
does not have a very large repenoire, but many novicer are also very dis- 
organized in the way they go about trying to uckle a problem. A good 
example of this kind of perspective is that of Alan Schoenfeld, who's 
done work on mathematical problem solving. Schoenfeld distinguishes 
on the one hand managerial strategies for keeping track of what one is 
doing, and on the other hand a particular heuristic, like mathematical 
induction. Roughly speaking, one might call the heuristics he's referring 
to the repertoire of chunks, but there is this other thing, this managerial 
strategy. Even when the student is a novice, and has not accumulated a 
very large repertoire, it seems reasonable to encourage the stude'^it to be 
systematic, organized. In much more specific terms, it's reasonable to ask 
him to do things like the following: One, ask himself, ''Am I making 
progress on the problem?" or "Can I think of another approach?" "Do 
I have a plan that I'm in the process of executing? If not, can I make my 
behavior planfiil?" 

In conclusion, I'd say that there's no substitute for experience in the 
dom^tin, but neither is it true that students right from the first have the 
kind of goo/1 management that also promotes efifective problem solving. 

JLS: You talk about thinking aloud experiments in terms of research 
througliout the book. You speak primarily of research done with ex- 
perts—people who are succesrful in their disciplines. G)uld you tell us 
something about thinking aloud not as an experiment, but as an instruc- 
tional technique, as Art Whimbey and Jack Lochhead are doing*, to 
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help students become better and more systcmadc problem solvers by 
thinkin g aloud, cxtemalizing their thoughts. People doing this kind of 
work feel that to externalize thought is to improve its functioning. What 
do you think about that? 

PERKINS: On the whole, I view this kind of work very favorably, and 
take a som^^hat Vygotskian view of it. That is, private thinking is in sig- 
iiificant part sin internalization of more public verbal and other interac- 
tions. By making important patterns of thiiiting public, by forcing them 
to occur in public— dialogue between two pair problem solvers, for ex- 
ample—or simply by having a person verbalize his thoughts— that be- 
gins to teach the person something about possible patterns of thinking. 
This kind of practice encourages the pcr^n to view patterns of thinking 
so made explicit as objects that he can adopt or not adopt, choose 
among, revise, and so on. 

JLS: Along these same lines. Jack Lochhead has said, * 'Novice students, 
particularly poor ones, do not need to be taught methods which they can 
only follow in a mindless fashion. Rathex' they need to be taught to think 
about whatever problem solving method they happen to choose" {JLS 
Vol. 1 (2), 5). Would you conunent on this? 

PERKINS: WeU,Jack is encouraging a kind of critical awareness of what 
one is about that I can't help but applaud. 

Jl-S: How does this work relate to your own in this area? 
PERKINS: I would say that my approach is very much in line with Jack's 
approach, and,^ m feet, with similar approaches which are widespread in 
the field . The idea of making explicit the thinking process at work is al- 
most universal in this kind of instruction. As to just what you do exactly 
and what kinds of problems you pose, that varies from person to person 
and from population to population. One of tlie charaacristics of Jack's 
work, for instance, is that he's working with remedial math instruction. 
He's workmg with people who are demonstrably below par in their 
mathematical competence. That means that you have to strike a slow 
pace, do things in an orderly, step-by-step, and not very brisk way to 
make progress. If you're dealing with a group of gifted students, or even 
a group of ordinary students, you may be able to pose problems of a 
scope and subtlety that would be entirely unreasonable for tiic students 
Jack is dealing with. 

JLS: In The Mind's Best Work, you talk about a number of heuristics, 
for example, SQ3R. Would you tell us your central criticism of heuristics 
as dicy've been used so far, and how you tiiink tiiey might be best 
adopted by students? 
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PERKINS: There arc a number of difficulties that get in the way of the 
effective use of heuristics, Perhaps one of the most important is the qual- 
ity of the heuristics themselves. The fact of the matter is that very few i " 
the heuristics that are commonly taught have been subject to rigorous 
testing. Furthermore, there is a problem with the track record of those 
that have been tested. It turns out that some that seem very plausible 
when tested turn out not to be very helpfiil. For example, as I men- 
tioned earlier, it turns out that it isn't necessarily a good idea to generate 
as long a list of alternatives as you can when trying to solve a simple sort 
of problem, such as coming up with a title for a story. Likewise there's 
an extensive body of research on brainstorming — itself a particular ap- 
proach to gencratiiig many ideas— and the research is quite equivocal as 
to whether or not brainstorming yields a better product. As a generaliza- 
tion, we simply have to be cautious about our intuitions as to the help- 
fiilncss of a heuristic. Heuristics that plausibly might help do not neces- 
sarily help. Eventually we can hope that psychologists get around to 
doing the necessary research on which heuristics are the most powerful. 

It also should be said that some heuristics seem so blatantly helpful 
that there's no great need to do heuristics on them. For example, the 
heuristic advice, Understand the problem before you try to do it," is 
virtually unquestionable, and certainly many students do not take the 
trouble to determine whether they understand the problem before tack- 
ling it. 

Another problem with heuristics is that they overshoot. Often they 
specify so full and detailed an approach to the problem that it seems not 
worth the efifort. Like SQ3R. Now this depends also on one's context. If 
one is preparing for an exam in the forces behind the American Revolu- 
tion and the events leading up to it, one might be well advised to use 
SQ3R to the letter. On the other hand, if one is trying to take in the gist 
of what happened, SQ3R seems to be too meticulous to bother with. 
Usually these kinds of hedges do not come with the presentation of a 
heuristic. Rather the student is told to **Do this." Fortunately, most 
people are sensible about heuristics. They hear them, try them a bit, and 
quickly statt to revise and revamp Uiem to each individual's personal 
needs. However, the problem is that the student doesn't always have the 
sense of which the most important parts of the heuristic are, and may 
not do such a hot job at editing it. 

By far the larger problem with heuristics, however, is that students for- 
get them. After a few exercises in class and some adaptation, out of the 
instmctional context the student simply does not turn his mind in that 
direction again. 

JLS; Like outlining. 
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PERKINS: Perhaps like outlining. Although that is probably a good case 
of a bad heuristic. The contemporary vicv/ of psychologists of writing 
seems to be that outlining is not very helpful, at least outlining as con- 
ventionally taught. So that particular heuristic may be well forgotten. 

JLS:^ ^eil, the problem with many heuristics is that they arc similar to 
outlining in the sense that they arc not integral to people's thinking. 
Once the student stops doing the trick, he stops doing it totally— unlike 
learning to generate questions, for example, most heuristics do not be- 
come part of the student's thinking. 
PERKINS: That makes sense to me. 

JLS: A major problem with the educational system is that students are 
taught facts; they are not taught hov/ to go about finding solutions to 
problems, generating problems, finding out what questions tiie field 
asb. On the other hand the business of discovery and invention is very 
different from this. The scientist explores, raises, and tests hypotheses, 
rejects dicm, generates new hypotheses. In schools, we don't teach this 
process, so we don't teach much about any given field. Rather, we teach 
the summary that a scientist has come up with— 10 neat steps. Since we 
don't teach disciplines, it's hard for students to conceive of questions 
which^ arc relevant to the disciplines they are studying. In fact, the way 
material is presented, it's very difficult for students to do anything other 
than memorize thin^. In light of this problem, do you think there are 
ways we ought to revise education— not only what is presented, but how 
it is presented? 

PERKpiS: I'm enthusiastic about that position. Furthermore, I claim 
that it's not even that difficult to engage students in much more mean- 
ingful inquiry than is ordinarily die case. Let me give you some exam- 
pies. Take history, for example. Typically, instruction in history, as you 
put it, is a delivery of die facts. It's a "here's what happened" ap- 
proach. There's very little attention to how we know what happened, 
v/hat the process of historical inquiry is like. Now it might be said that 
history is relatively inaccessible; it all happened back tiiere before 1900; 
what can the students reasonably do to pursue historical inquiry and get 
a feel for it? But why limit history to what happened before 1900? Or 
even before 1980? Suppose the task is to construct a history of the town 
meeting that happened three weeks ago. There are witnesses that can be 
interviewed; there are newspaper accounts, radio accounts, perhaps, min- 
utes, possibly videotapes, audio tapes that can be looked at. That is. 
there's raw dat^. From the standpoint of learning the inquiry process of 
history, it's quite irrelevant that this particular town meeting was a very 
minor event, in a very minor place, important to hardly anybody else in 
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the world. This context of the town meeting three weeks ago captures 
nearly all the dilemmas that the historian must face in trying to figure 
out when analyzing events that took place forty years ago — or even four 
hundred years ago. 

Another example: It's thought that something like hypothetical de- 
ductive reasoning is completely outside the ken of a seven-year-old. Let 
me give you a problem that's entirely within the ken of a seven-year-old, 
that asks the child to generate an explanation for something. Here it is: I 
stand there and tell myself, "Lift one leg without moving any other part 
of my body." If I do that, I tip over. But here's a paradox: when people 
walk, they're standing on one leg at a time. Problem: Explain how it is 
that people can walk without falling over, even though diey walk with 
just one foot at a time. 

Well, the explanation of course is that you shift your balance as you 
walk from one side to the other. This is not inaccessible; it's easily dem- 
onstrated. For example, if you watch someone moving towards you, as he 
walks you can see the weight shift. Now there's no reason that the expla- 
nation for this phenomenon has to be in complex terms, citing Newton's 
laws. The child, observing the weight shift, can talk about it in his own 
terms. There are dozens of other very accessible phenomena that can be 
the occasions for explanation. 

One would also like the student to be able to draw inferences from the 
explanation and check them to see if they occurred. Here's a problem 
from biology which calls for deductive reasoning. A sessile aniinal is an 
a nim a l in the sea thsit is attached, anchored to something. For example, 
a coral is a sessile animal. Question: Why are sessile animals in the sea, 
but never on the land? This is a question you can answer not by looking 
in a textbook, but by reasoning about it— by thinking what the sea is 
like and ^^hat the land is like, and v:hat makes a scssiic lifcsryle adaptive 
in the sea and not adaptive on the land. A reasonably alert high school 
student can come up with this explanation: In the sea, food is borne by 
the cirrent. It's a reasonable design to sit there anchored to a spot and 
snap up food as it goes by. Air is a much less buoyant medium, and 
there are far fewer living things in it. Consequently, it's not feasible to 
sit in one place for the duration of a lifetime without moving at all and 
let your food be brought to you. 

These examples can be taken as support for the notion that it's just 
not thpt hard to pose substantive problems, and even substantive occa- 
sions of problem finding, to youngsters, even to relatively young chil- 
dren. There is no real excuse for education to proceed along its fact- 
based path. It seems to me that education is in the business of 
"truth-mongering," and would do far better to go into the business of 
building minds. 



CRITICAL THINKING ATTITUDES AND 
THE TRANSFER QUESTION 

by Alma M. Swartz 



As AlfTta M. Swofts suggests, the transfer of thinking skills across the curriculum 
and to everyday decision making is an important concern in the field of thinking 
skills improvement. Summarizing the views of a number of theorists on the ques- 
tion of thinking skills transfer, Stvartz maintains that the emphasis on techniques 
to facilitate transfer is misplaced, Further^ Swartz notes the importance of evaluat- 
ing the presence of critical thinking attitudes in students. She offers an interview 
technique and an attitude inventory as instruments far this kind of evaluation, and 
suggests ways for teachers to interpret the instruments* findings. 

The author is school psychologist for the Westford, Massachusetts, school 
system. 

We uave a good deal of evidence to support the concern that what 
children learn in school does not carry over into their everyday decisioii 
making. Some of the questions that have arisen out of this concern are as 
follows: Have critical thinking skills been taught in our schools? How do 
we know this? If they have been taught, why do they not seem to trans- 
fer to everyday reasoning? If we teach critical thinking in science, are 
these skills the same as or dififerent from critical thinking in other areas? 
How can we ensure the generalization of critical thinking taught, for ex- 
ample, in history to other areas and to everyday decision making? Must 
we teach for traiisfer? If so, how? 

Researchers investigating critical and aeative thinking processes have 
different opinions about questions of transfer, McPeck (5) argues that we 
think about something when we think critically. He feels that different 
skills are used, depending on the focus of thought. For example, McPeck 
suggests that there is no reason to believe that tlie thinking ^gi^% used in 
mathematics will transfer to other fields 9r to daily activities. Beyer (1) 
also doubts that thinking skills transfer across disciplines or tasks. Perkins 
(6), while agreeing that thinking skills do not transfer easily, proposes a 
model for resolving the problem of transfer. He postulates two kinds of 
transfer which he calls **high road** and *Mow road,'* and suggests that 
high road transfer requires a more conscious effort, while low road occurs 
more automatically. Low road transfer, however, cannot be counted on 
to transfer skills to any great degree, because these skills are not used in a 
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variety of areas. Perkins suggests that students practice in many areas to 
expand the possibilities for the application of thinking skills (low road 
transftr); further, he adriscs instructing students in the more deliberate 
acquisition of the general principles which underlie the aitical thinking 
skills (high road transfer). In a similar vein, Swartz (7) suggests the need 
for integrating thinking skill instruction into the mainsucam cuniculum. 
He stresses the need to apply this instruction across the curriculum, so 
that students have a wide repertoire of thinking skills when they encoun- 
ter an everyday problem or a problem in another area of study. Swartz 
maintains that thinking skills should be modelled by teachers in the 
classroom through practice, and that students should be asked to abstract 
t hinkin g principles from real life siraations. In contrast to many other 
theorists, Ennis (4) feels that critical thinking skills do transfer to other 
areas of learning. He is "convinced that there are general principles that 
bridge subjects," and suggests that teachers can provide numerous op- 
portunities for students to develop and use critical thinking skills in the 
classroom. 

The models and advice for teachers suggested by these theorists un- 
doubtedly do advance the acquisition of thinking skills. Nevertheless, 
successful transfer demands more than exercising .hinking skills in differ- 
ent settings: A precondition to the successful transfer of aitical and cre- 
ative thinking skills may be the development of critical thinking atd- 
tudcs: for example, the tendency to be open-minded, to build on the 
ideas of others, etc. That is, if these critical thinking attitudes are not in- 
tact, instruction in thinking skills may not lead to the transfer of think- 
ing skills to other life situations. When these attitudes (or dispositions) 
are present, transfer of specific skills may be fadlitateu, when absent, 
transfer is likely to be frustrated. 

TRANSFER AND CRITICAL ATTITUDES 

Searching our experiences with and understanding of children based 
on available research about their growth and development, we discover 
that children do think critically* if not in the classroom, then in the 
backyard while discovering how to build a fort (unencumbered by the 
need to prove to the tead^er that they already know how to build a fort). 
If critical thinking is, as defined by Ennis, "reasonable, reflective think- 
ing that is focused on deciding what to believe or do" (3), then children 
do it, and it is as absurd to say that we must teach it as it is to say that 
we must teach children to talk. Giv^n emotional stability, adequate par- 
enting, adequate cognitive capacity, and interactive experiences, "the 
child will tend t(ward the acquisition of critical thinking skills. Critical 
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thinking is an innate, species-specific trait which is generative in much 
the same way that language is generative; although we cannot specifically 
teach cither, we can help foster their development. 

The human tendency to critically assess the world and one's interac- 
tions with the environment, being irmate, proceeds from a biological im- 
perative. Evidence for this biological aspect of critical thinking may be 
seen in the attitudes and dispositions which underlie and impel critical 
and creative thinking, and in the generative capacity of critical thinking. 
The creative, spontaneous selection and combination of ideas with expe- 
rience serves the development of the individual and ultimately the devel- 
opment of the species. As educators, we must keep in mind the natural 
human inclination to discover the environment and ourselves in it as well 
as our tendency to invent new ideas. Only when something interferes 
with cognition (neurological, emotional, societal, etc.) does the natural 
inclination to critically assess the world fail to develop to capacity. 

If we continue to decide what problems the child should work on in 
any given moment, then we continue to decide out of our own experi- 
ence, rather than the chUd's. This means ttiat, as educators, we should 
stop thinking of critical thinking as something that must be taught, and 
begin thinking of it as something that must be facilitated. In order to fa- 
cilitate such thinking, teachers should take care to ensure that good criti- 
cal thinking attitudes are developed, for here is the means whereby the 
critical thinking skills, once internalized, will transfer. 

Consider two four-year-old children negotiating a game of playing 
house. The girl suggests, "You be the daddy 'cuz you're a boy." The 
boy says, **And I'll drive this car to go to work." She says, ''But I need 
the car seat to take the baby for shots — this doll's the baby. You need to 
get the cir seat. Where's the yellow car?" We may recall from our own 
experiences with children how often this kind of problem solving takes 
place, and how frequendy the game itself never gets played; the best 
part appears to be the planning — the problem solving itself being the 
motivation, especially at this developmental age. In the above example, 
we see two children engaged in reasonable, reflective thinking in order to 
decide what to believe or do. They don't say, ''You be the mommy and 
I'll be the daddy," but give good reasoi!S for their decisions, so that play 
will go smoothly. 

We should also bear in mind the creative aspects of critical thought: 
that is, the child's ability to intuitively combine disparate ideas in a 
spontaneous way to solve a problem or critically assess a novel situation. 
These solutions may not always be novel to adults, or even to other chil- 
dren. However, the fact that this particular child has invented for him/ 
herself a new way of looking at the worid is, in and of itself, a creative 
act. The first rime a child successfully negotiates a flight of stairs, no one 
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has taught him or her the law of physics, nor has anyone when he or she 
builds a tower of blocks. The child encounters, evaluates, and effectively 
judges. 

Probably all of the experts in the field of critical thinking believe that 
attitudes or dispositions are important in teaching aitical thinking skills. 
However, the focus has primarily been on the acquisition of discrete 
skills. When attitudes or dispositions are mentioned, modelling by the 
teacher is suggested as a way to help children acquire these by assimila- 
tion. Encouraging the dispositions as they arise is also a frequent sugges- 
tion. WhUe this is good advice, it is not enough. Teachers need to be 
well versed in the aitical thinking attitudes and dispositions, and need 
to know how to encourage children to develop these before they can be- 
gin to integrate critical thinking skills into the curriculum and hope for 
successful transfer. 

Costa points out that children often do not use metacognition. **Tliey 
seldom question themselves about their own learning strategies or evalu- 
ate the efficiency of their own performance. Some children have virtually 
no idea of what they are doing when they perform a task, and are often 
unable to explain dieir strategies for solving problems" (2). These chil- 
dren are apparendy not using well-developed critical thiriking disposi- 
tions, probably because teaching methodology has focused on content 
rather than t hinkin g. Costa feels that children's use of metacognition is 
most likely to increase when "strategies of problem solving are . . . gen- 
erated 'jy the students" (2). Ke maintains that "when students experi- 
ence the need for problem-solving strategies, induce their own, discuss 
them, and practice them to the degree that thev become spontaneous 
and unconscious, their metacognition seems to improve" (2). I would 
suggest that Costa is describing the actualization of critical thinking dis- 
positions here. 

Responding to the neglect of critical thinking attitudes in the field of 
critical dimking, Ennis (4) has added a list of dispositions to his taxon- 
omy of critical thinking skills. These are as follows: 

1. Seek a clear statement of the thesis or question. 

2. Seek reasons. 

3. Try to be well informed. 

4. Use credible sources and mention them. 

5. Take into account the total situation. 

6. Try to remain relevant to the main point. 

7. Keep in mind the original and/or basic concern. 

8. Look for alternatives. 
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9* Be open-minded. 

z. Consider seriously points of view other than one's own ("dia- 
Icgical thinking"). 

b. Reason from pismiscs with which one disagrees — without let- 
ting the disagreement interfere with one's reasoning ("suppo- 
sitional thinking"). 

c. Withhold judgment when the evidence and reasons arc 
insufficient. 

10. Take a position (and change a position) when the evidence and 
reasons aie sufficient to do so. 

11. Seek as much precision as the subject permits. 

12. Deal in an orderly manner with the parts of a complex whole. 

13. Be sensitive to the feelings, level of knowledge, and degree of so- 
phistication of others. 

It is certainly reasonable to suggest that certain critical thinking abili- 
ties will not, in and of themselves, transfer to other domains — for exam- 
ple, the skills involved in understanding and utilizing tables and graphs, 
designing experiments, or classifying specific data. However, a necessary 
condition for the transfer of these abilities may be the student's predis- 
position to their use as the need arises. We can open up the possibility of 
the transfer of even specific skills (such as understanding tables and 
graphs) if the student has developed che tendency to be open to adapt- 
ing ideas to novel situations. The problem in asking teachers to work to- 
ward transfer by enrichment, modelling, and bridging alone is that it 
takes the responsibility away from the student. As Costa points out, chil- 
dren learn best when they take responsibility. 

EVALUATING CRITICAL ATTITUDES 

Not only do we need to focus more on the importance of the attitudes 
and dispositions which foster critical thought; we also need to develop 
methods for evaluating their presence in students. School districts will 
not want to incorporate the teadiing of critical thinking attitudes v/ith- 
out some means whereby the acquisition of these may be measured. 
Those of us who have been concerned about evaluation methods have 
come to understand the limitations of pencil and paper tests as a means 
of evaluating students. Multiple choice tests, we know, are not complete- 
ly accurate, even when carcfuUy designed. 

The use of the interview technique for gathering data may be useful 
in uncovering critical thinking dispositions. In a recent twenty-minute 
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interview with an adult, all of the dispositions emerged (although as in- 
tcrvicwcr I was not intentionally looking for these, but was attempting to 
discover something about his thinking m general). 

The specific directions in this interview were to read a typical letter to 
the t<iitor and report any thoughts which came to mind. Inquiring into 
someone's thinking places the person in a threatening situation, since 
the interviewer is in a position of control and authority. Therefore, the 
inter/iew was deliberately open-ended; no leading questions were asked; 
further discussion was encouraged with smiles, nods, and other nonver- 
bal expressions of interest whenever possible. (Allowing the subject to 
choose what he wishes to convey gives him a feeling of control, and he is 
able to take more respoojsibiiity for giving a good account of lus 
choughts.) Analysis of the protocol provided for the r.jf.Istence of the criti- 
cal thinking dispositions: 

• Disposition ffL (clear statement) "I had a whole bunch of ques- 
tions but I didn't conclude anything it's not that I don't 

agree with that; I don't quite understand what ^h:'s saying there 

by the end of the letter I v;as mystified bccy.;5^t some things I 

couldn't quite that was part of the whole ^^roccss, trying to 

understand what she was saying . . . ." 

• Disposition ti2, (seek reasons) "I think there are legitimate reasons 
for rejecting it, as I said If those laws have beneficial conse- 
quences it depends on what the law is she may well be 

right, maybe there is something wrong with the restraint, but I'm 
not even sure that the reasons she gives, even if correct, support 
her conclusion, because it may well be th?.t carnage due to lack of 
seatbelts is such a severe problem " 

• Disposition #3. (well-informed) "I never knew that. I don't know 
whether she's right, but it made me wonder whether she's right 
and want to find out ... . She'd have to give mc some facts about 
the risks " 

• Disposition ff4, (credible sources) "The fact that it was a letter to 
the editor, okay, in and of itself, makes me read it with caution 
I've found very few letters to the editor that I've found con- 
vincing . . . ." 

• Disposition tf5> (total situation) "Well, she says, 'My car . . .' 

I had a whole bunch of questions she makes a comment at 

the end that Let's see she says I also wondered what was 

behind the letter— whether she was affronted by the government 
putting restraints on her or whether she was genuinely worried 
about her safety in wearing seatbelts . . . ." 
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• Disposition if6. (relevant to point) The examples above support 
this. 

• Disposition ff7, (keep original concern in mind) The ex*amples 
above support this. 

• Disposition #5. (seeK alternatives) "I suppose some people would 

break those laws, but if those laws have beneficial seems to 

me that, even if there's a chance of shorter .... she may well be 
right it may well be that, on the other hand " 

• Disposition #P. (open-minded) "... you know, my feeling was 
that I ought to hear the rest of what she has to say before I make a 

judgment until I fully understood what she was saying and I 

guess I feel it*s not a good argument . . . 

• Disposition it 10. (take, change a position) "That represents a cer- 
tain point of view that I don't share she'd have to give me 

some ^acts about the risks of injury I think there arc legiti- 
mate reasons . . . ." 

« Disposition fflL (seek precision) "I think it is justified for the gov- 
ernment to do things that will force pt-ople, even in a free society 
present a danger to themselves for example, warning la- 
bels on bottles . . . ." (Examples above also support this.) 

• Disposition #12, (order parts to whole) A general tendency, 
throughout the interview, to refer back to the letter, rereading and 
focusing on a given paragraph, relating this to the general topic. 

• Disposition itl5, (sensitive to knov/ledge, etc., of others) "I con- 
cluded that she had a concern whicii was similar to a concern, my 
doaor had It's not that I don't agree, I don't quite under- 
stand what she's saying I never knew that .... made me won- 
der (see Disposition #8). 

Most of the dispositions surfaced during the first half of the interview. 
With better plaiming for this specific purpose, an interview could be 
conducted which is shorter and more precise in its goals. One would not 
necessarily need to interview all school-aged children to :liscover if they 
have developed any of c dispositions. The interview could be used 
for those children who might not communicate these as openly as do 
other children. 

Those who find the interview method time-consuming, or who do not 
feel qualified to judge the data gleaned from an interview, will seek oth 
cr evaluation tools. One such tool might be an inventory of critical and 
acative tliinking dispositions or attitudes which could be filled out by 
teachers and parents as a general guideline to be used in addition to in- 
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tcrvicws. The inventory in Figure 1, based on Ennis's list of dispositions 
in conjunction with some acativc thinking dispositions, may serve this 
purpose. 

This inventory may be adapted in a variety of ways by die creative 
teacher. It can be scored, then scrutinized for the kinds of patterns -yhich 
emerge. For example, docs the child who receives a lower score jump to 
conclusions? If so, can this be related to a general impulsivity, or is it a 
need to compete— to be the first to have a good answer? Teachers may 
want to discover how serious is their concern about a particular child. If 
this child's inventory shows ve^ few * 'Never" responses, the concern is 
not as great as for the child whose protocol is filled with these. Teachers 
may also wish to lisc the inventory to assess how well their teaching strat- 
egics are affecting the children. The inventory may be given to children 
to evaluate themselves or each other. Some teachers may find it useful as 
a general teaching tool, or as a reminder for the students. 

A general word of caution for persons wishing to use this inventory 
should be added here. First, anyone using an instniment to inquire into 
z student's thinking habits must be trained both in interview technique 
and critical thinking. Second, every precaution must be taken to ensure 
that the data is not misused or misinterpreted. It should be made clear 
to those seeking to evaluate children that these devices are best suited for 
the afifirmation of certain aitical thinking attitudes. One cannot assume 
that these are not present simply because they do not emerge in a partic- 
ular interview — all kinds of intrusions can and do interfere which would 
render the results invalid or questionable. These concerns aside, a short 
interviews' with children who» for example, do not participate in group 
discussions may reveal that they have nevertheless developed good critical 
and aeative thinking attitudes. 

CONCLUSION 

It is disturbing to think that the way we have organized our schools 
and trained our school teadiers has often had the effect of stifling chil- 
dren's natural inclination to inquire. However, it is heancning to know 
that in the true spirit of critical thinking we acknowledge this inconsis- 
tency a;id wrjit to remedy it; at the present time those in positions of 
power and educational leadership consider the situation in dire need of 
remediation, llxose of us who work closely with children, teachers and 
researchers in the critical thinking field, biow that an enormous effort 
must be undertaken. Broad changes will have to be made— ultimately by 
the teacher. 

It is clear that authoritarian methods of teaching run counter to instill- 
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INVENTORY OF CRITICAL AND CREATIVE THINKING 
DISPOSITIONS AND ATTITUDES 

This inventory is intended for use as a geuerd guide in discoverinj which 
critical and creative thinJcing attitudes may be p^xsent in middle and high school 
students. It will not identify definitely whether skills are not present: the absence 
of evidence for an attitude or disposition may simply mean that it is not manifest 
a this time. 

Please respond to all items. In those instances where you are not certain, 
circle the number that most often applies, or the number that best describes the 
student. 

SCALE: 1. Never 2. Sometimes 3. Frequently 4. Always 
HOW OFTEN DOES THE STUDENT: 



1. Listen to another person's point of view or ideas 


1 


2 


3 


4 


oudpcuo juogincni or rcsisi jumping lo a 










conclusion 


1 
1 


o 

z, 






J, xvmM^ii iiuiii u |ividp%^uvc uuicr uuui iiio/iicr UWll 


1 
I 


0 


J 


4 

t 


4 Remfltn ^enerallv obiectlve/ooAn-minded 


1 


2 


3 


4 


5. Take a position, given sufficient evidence/reasons 


1 


2 


3 


4 


6. Look for alternatives 


1 


2 


3 


4 


7. Seek a clear understanding of the 










question/problem 


1 


2 


3 


4 


8. Ask clarifying questions 


1 


2 


3 


4 


9. Look foi reasons/information 


1 


2 


3 


4 


10. Make good use of resources 


1 


2 


3 


4 


11. Make use of credible sources 


1 


2 


3 


4 


12. RemaLi relevant to the point/topic 


1 


2 


3 


4 


13. Take into account the total situation 


1 


2 


3 


4 


14. Change his/her position, given evidence/reasons 


1 


2 


3 


4 


15. Persist, seek precision 


1 


2 


3 


4 


16. Accept criticism, incorporate ideas of others 


1 


2 


3 


4 


17. Self-evaluate his/her own ideas 


1 


2 


3 


4 


18. Fit parts of a problem together in an orderly way 


1 


2 


3 


4 


19. Resist closure ("play" with ideas) 


1 


2 


3 


4 


20. Take risks (even if his/her idea may be **silly") 


1 


2 


3 


4 


21. Put together disparate ideas 


1 


2 


3 


4 


22. Discover relationships, patterns 

23. Build on someone else's ideas 


1 


2 


3 


4 


1 


2 


3 


4 


24. Give good feedback to others 


1 


2 


3 


4 


25. Remain sensitive to the feelings, knowledge. 










expertise of others 


1 


2 


3 


4 
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ing critical thinking skills and -attitudes in children. We must, however, 
make a distincdion between authoritarian teaching and the teacher as au- 
thority, not only over the subject area, but also in the classroom. In this 
regard, it must be acknowledged that children need the guidance of 
these professionals in correcting misapplications of the rules of thinking 
(errors in transfer, perhaps), just as parents guide the child's language 
acquisition:;, correcti-^g the misapplication of rules which the child has 
internalized and automatically generalized. Of course, merely making 
corrections is not enough. Nor does teaching for critical thinking simply 
entail adding on another list of skills to the basic curriculum. If children 
are to become responsible, reflective adults in an increasingly complex 
world, teachers must understand the nature and importance of critical 
and aeative thinking. Further, they must be willing to integrate this un- 
derstanding Lito all aspects of teaching. Finally, administrators must 
strongly support teachers' undeirstanding and promotion of critical chink- 
ing skills and attitudes. 

In this overly compartmeLtalized world, it is not useful to separate the 
child's cognition from his/her affect, or creativity. The child is both a 
thinking and feeling person who brings to uie classroom panially devel- 
oped dispositions (attitudes, traits), partially developed habits of 
thought, and a backlog of experiences. In paying more attention to the 
role of critical thinking attitudes, we will create a more integrated, more 
natural, and more reasonable approach to facilitating critical thinking in 
children. Through the development of critical thinking attitudes, we 
may hope for the successful transfer of thinking skills, not only to prob- 
lems in subjects other than the ones in which they were taught, but also 
to the more complex problems of the world in which these children \.iil 
need to solve problems as adults. 
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TEHNKING ACROSS THE DISCIPLINES: 
METHODS AND STRATEGIES 
TO PROMOTE HIGHER-ORDER 
THINKING IN EVERY CLASSROOM 

By Diane F. Halpcrn 



Diane F. Halpem's chapter discusses three important aspects of integrating 
thinking skills instruction into content classrooms, developing higher-order think- 
ing attitudes in students, implementing activities designed to encourage higher-or- 
der thought t and using exams and homt work assignments that require and test f^r 
thinking. Halpem suggests that students llpe up to our expectations-^if we encour- 
age memorization, they will stay at that level; conversely, students can learn how 
to use facts, to discriminate between relevant and irrelevant information, and to 
make informed value judgments. To foster improved attitudes about higher-order 
thinking, Halpem suggests teaching students to question facts; learn from errors; 
monitor their own thinking processes; and teach each other. 

The author is Associate Professor of Psychology and Associate Dean of Under- 
graduate Prograr/is, California State University, San Bernardino, 

Most people would sooner die than think. 

In fact, they do. 
— Bertrand Russell 

Traditionally, instruction in how to think has been a neglected com- 
ponent in American education. Students were more often taught what to 
think than ho"' to think. Education within most academic disciplines has 
primarily been concerned with presenting students with the "facts" on a 
variety of topics— the ''knowing that"— while offering little on how to 
utilize this information or how to discover facts on their own — the 
* 'knowing how." Domerique (cited in Panies, Nolle„' ana Biondini [6, 
p. 52]) summarized this situation well when he said, **Some people 
study all their life, and at their death they have learned everything ex- 
cept to think." 

Students are expected to learn, remember, make decisions, analyze ar- 
guments, and solve problems without ever being taught how. There has 
been a tacit assumption that students already know how to think. Yet, as 
most teachers know, this assumption is not warranted. In recent ye^s 
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there has been inaeased concern with enhancing the critical thinking 
abilities of students in all areas of the curriculum. Although most people 
agree on the need for higher-order thinking instruction, few educators 
have been trained in the instructional methods and strategies needed to 
attain this goal. The focus of this chapter is to provide some practical 
suggestions and ideas that can be used in almost any classroom to en- 
hance thiiiking. Three basic topics, each concerned with a diflferent as- 
pect of thinking will be addressed: (1) how to develop a thinking atti- 
tude in students, (2) classroom activities designed to encourage 
higher-order thought, and (3) examinations and homework assignments 
that require and test the thinking skills we want students to acquire. 

HOW TO DEVELOP A THINKING ATTITUDE 
IN STUDENTS 

One of the main indicators of a higher-order thinking attitude is the 
desire and naotivation to expand the effort needed to learn complex ma- 
terial. Thinking well is hard work, and students find that they can often 
rationalize sloppy tliinking habits. Some students are not convinced that 
higher-order thinking is worth the effort; others simply are not aware of 
the fact that they will have to work hard at thinking. They do not under- 
stand the relevance of much of their course work and cannot understand 
why they should exert the effort to think critically about the material 
that is being presented. In order to counteract these attitudes, begin 
each class period with interesting relevant examples to motivate students 
to consider the material being presented. Encourage students to ask 
questions and to anticipate outcomes. Asking good questions is an im- 
portant thitiking skill in any academic context, and one that should be 
fostered every day. 

Too of:en, students learn with catechistical techniques. Most report 
that tliey learned their foreign language vocabulary words through rote 
memorisation. Unfortunately, they probably also learned their history 
facts, geometrj proofe, and chemistry the same way. If you doubt the ac- 
curacy of this statement, present a group of students with some informa- 
tion to be learned and watch how they go about learning it. You v/ill 
find that many students will begin by listing the facts and then proceed 
to repeat them over and over in the hope that somehow they will 
''stick." This sort of learning is not conducive to the deeper level think- 
ing we hope to promote because it does not create connected knowledge 
structures or complex representations in memory. 

Students need to know that there are better ways to learn and to en- 
gage spontaneously in learning activities that will lead to more meaning- 
fiil storage and recall. All teachers can encourage a positive deeper-level 
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t h in k ing attiaide by sending a clear message to students that knowing 
the facts in a subject area is only the first step. They also need to know 
how to apply them, when to question them, and how to relate them to 
other topics. It is these subsequent steps, utilizing and synthesizing the 
facts, that are the hallmark of aitical thought. It is considerably more 
diflBcult, for example, to explain the mutual effects that certain historical 
events had on each other than it is to list the events in chronological or- 
der, and because it is more difficxilt, students will make more nustakes 
on this sort of task. You can teach them that these mistakes are opportu- 
nities to Icam and not failures. Encourage students to view difficult ma- 
terial as a challenge and not a frusuation. Help them develop the atti- 
tude of a deeper-level thinker. 

Teach students to monitor their own thinking processes. In cognitive 
psychology, we call this "metacognition," or knowledge about what you 
know. Knowing what you know, and more importantly, knowing what 
you do not know is the most critical of the thinking skills. In order to 
develop basic thinking skills, it is necessary for students to direct their at- 
tention to the processes and products of their own thought. They need 
to become consciously aware of the way they think and to develop the 
habit of assessing the end products of their thought processes — the solu- 
tion they have arrived at, the decision they have made, the inference 
they believe to be true, or the judgment they have formulated. In short, 
they need to be mindful of how and what they think. 

Allow students the opportunity to teach each other. The effort in- 
volved in teaching is similar to the effort required in learning. No matter 
what subject matter you teach, there is no reason why you should be the 
only teacher in the room. Leave class time before each exam to form 
mixed-ability study groups (based on your jwn assessment of ability lev- 
el) in which students review specific material. All teachers have probably 
had the experience of never really understanding a topic until they have 
taught it. The same is true for students. 

CLASSROOM STRATEGIES AND ACTIVITIES DESIGNED TO 
ENHANCE HIGHER-ORDER THOUGHT 

Thinking instruction is predicated on two assumptioti:; (1) that there 
ait clearly identifiable and definable thinking skills that students can be 
taught to recognize and apply appropriately, and (2) that if these skills 
arc recognized and applied, students will be more effective thinkers. Be 
clear about which thinking skills you want to emphasize in your classes. 
A general list of skills that would be applicable in almost any class would 
inrlude understanding how cause is determined, recognizing and criticiz- 
Ing assumptions, analyzmg means-goals relationships, assessing degrees 
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of likelihood and uncertainty, incorporating isolated data into a wider 
framework, and using analogies to solve problems. The following short 
list is a suggested guide to accomplishing these objectives: 

1. Decide which thinking skills you want to emphasize in class. 

One of the first things to do if you want to encourage critical thinking 
in your classroom is to decide which skills are important in your subject 
area domain. For example, in history these would be some important 
t h in k ing skills: understanding cause-and-efiFea relationships among 
events, the importance of time as an underlying dimension in everything 
that happens in history, questioning the sources of information that 
could also include propaganda and other attempts to persuade. Whatev- 
er your field, pay attention to the controversies. Too often, in many 
classes, students are given simple ans^/ers to complex questions. There 
can be no simple explanation to a question about the rise of the Nazi 
party or the causes of mental illnrtss or the efficacy of Reaganomics. En- 
courage students to ask the important questions in your field and to 
think beyond the information presented. Have them relate what they 
have learned in your class to something else they have learned previously. 

2. identify comprehension pitfalls in your subject matter domain. 

Once you have lis^-cd some goals or objectives, think about common 
pitfalls, the kinds of problems that conmionly occur in understanding 
concepts in y<^ur academic discipline. The pitfalls vary with the nature of 
the subject matter. A common problem in mathematics and the sciences 
occurs when students rely on formulas they do not understand. A stu- 
dent may be able to substitute numbers for the algebraic symbols, then 
work through the appropriate arithmetic and arrive at the correct answer 
without ever understanding the principles involved or the meaning or 
importance of the answer. 

0 comprehension pitfall for students in the sciences and in mathe- 
matics is reliance on a technical jargon. Too often, they believe that scat- 
tering these terms in a discussion is evideni;e thkt they understand the 
concepts, when in fact their understanding of the phenomena involved is 
shallow and consists mainly of the ability to label events. Too often, stu- 
dents are taught to memorize formulas with little understanding of when 
and how to apply them. 

Here is another example of a discipline-specific thinking problem. 
One course that is required of many college students is statistics. Most 
students have little trouble doing problems that are all the same type. 
All texts put t-test problems in one chapter, chi-square in another, and 
so on. The difficulty arises when students have to decide for themselves 
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what type of analysis to use since problems in real life do not come neat- 
ly labeled with chapter references. Whatever academic area you teach, be 
aware of the "comprehension glitches" within your discipline and find 
ways to guide students around these pitfalls. 

3. Require students to be active participants in the learning process. 

T hinkin g is not a spectator sport. Very little, if any, learning ever oc- 
curs in a passive manner. There are several ways you can keep students 
actively involved in the learning process: pause frequently in your lecture 
to ask probing questions, require them to consider the pros and cons of 
each side of an issue, or demonstrate the phenomena you are desaibing. 

There are numerous possible class activities that will help bring home 
the point that you want students to remember and use. In a psychology 
class, you could have Freud debate Maslow, in physical education your 
students could measure the effects of diflferent types and levels of exer- 
cise on heart rate and blood pressure, in education they could compare 
recall rates when they are allowed to take notes during a lecture and 
when they are not. These sorts of exercises also make classes more enjoy- 
able for both the students and the instructor. Remember that certain 
demonstrations are possible on the computer that never were possible be- 
fore. You can show students certain wave forms in physics that students 
could only imagine before the computer age. Students can "see" how 
binomial distributions approximate normal ones in less than a minute 
with a suitable computer program. Take advantage of all of the new 
technology available. 

4. Make abstract concepts concrete and relevant. 

Much of the material we find ourselves teaching is theoretical and, ad- 
mittedly, somewhat dry. This is a fact of life and we should not make 
high school and college classrooms look like Sesame Street. However, 
even the most theoretical and basic research issx.::s can be related to 
somethixig more concrete (and thus easier to understand and remember). 
Whenever possible, ask students to apply an issue to a relevant everyday 
occurrence and /or generate examples to show where it can be applied. 

Another way of accomplishing the same result is to use an analogy — 
taking a totally new and unfamiliar concept and relating it to something 
known and familiar. For example, if I tell you that the atom is like a 
miniature solar system, and if you know a great deal about the solar sys- 
tem, this analogy can help you integrate information about the atom. 
Research in this area has shown positive comprehension effects with other 
simple analogies such as "The lymph system is like a sponge in the way 
it stores and moves liquids" or "The heart is like the filter system in a 
swimming pool." Also encourage students to generate their own analo 
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gics to understand difficult material. This general thinking skill is partic- 
ularly useful when the material is abstract and difficult. 

5. Use think-aloud protocols to model your own thought processes. 

Whenever you are working a problem on the board or just thinking in 
class, try to *hink out loud. Verbalize the information you are consider- 
ing and the -ceps you aro mentally going through in solving a problem. 
Students can Icam the thmking process by obsferving how you, as an ex- 
pert thinker, go about solving problems. Say out loud statements like, 
**I need to' decide which formula is appropriate when we have three 
groups of subjects and interval level rucasurement," or, "I need to think 
about the imknown in this equation," or, "I need to decide which 
sources of information are most convincing or reliable." Thomas Good, 
an authority on math education, has found that mathematics students 
learn best when the teachers actively work with them and model out 
loud the problem-solving process. It seems that when teachers think out 
loud, they provide "a structure and a way of thinking about the material 
... so [students] can better understand the relationships" (2, p. 7). 

Be sure to use a simple, straightforward style to communicate difficult 
ideas. Mark Twain said this best whc^ he said, "Eschew surplusage." 
Avoid technical terms and jargon when introdurirg new topics. Add new 
terms slowly with special care to provide good definitions. Be sure to use 
the chalkboard. It will help slow yc x down ar:d will provide visual sup- 
port to your presentation. 



EXAMINATIONS AND HOMEWORK 
ASSIGNMENTS THAT REQUIRE ATTO TEST 
HIGHER-ORDER THINKING SKUXS 

Now that we have considered encouraging a higher-order thinking at- 
titude in our students and strategies for incorporating deeper-level think- 
ing activities into the classroom, how do we know if we have been suc- 
cessful? If ycu began with an explicit list of thinking skills that are 
important in your discipline, then designing test items that vap these 
skills should follow naturally. Let's consider the specifics of designing 
measures of higher-order thinkir^ ability within specific disciplines. 

Multiple-choice and fiU-in-the-blank tests do have valid and appropri- 
ate uses. While it may be possible to recognize or even recite a correct 
answer without understanding very much about the concepts being test- 
ed, multiple-choice and fill-in-the-blank test items allow us to test foi 
detail and close reading in ways that essay questions do not. Even if this 
were not true, they would still be a necessary evil whenever teaches find 
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themselves confronted with fifty students in a class, professional articles 
half-written, a two-hour curriculum committee meeting, and a soccer 
game to coach at four o'clock. They obviously meet some of our own 
needs by reducing grading time considerably. 

Essay questions, even of the short-answer variety, should also be in- 
cluded as part of every assessment package. This is true in just about ev- 
ery class including mathematics classes. An excellent technique is to re- 
quire students to write about the rationale and procedures in math 
courses. I firmly believe that unless a student can explain in words when, 
why, and how to perform a math procedure, then he or she does not un- 
derstand it. It is a simple mativ x to solve an equation and a much more 
diflFicult one to make sense out ot what one has done. Conversely, teach- 
ers can require some diagramming or other abstract representation in 
courses that are primarily language-based. An example in the health sci 
cnces would be a schematic model of the multiple influences that con- 
tribute to or protea against heart disease. An education example would 
be an abstract representation of the way stereotypes influence teacher ex- 
pectancies. Verbal and schenitic descriptiors can be used to supplement 
each other in almost any course. 

Do not accept superficial or f'dmpy answers. Be sure that students 
know from the first day of class that you expect high-quality work and 
that you will not be satisfied with less. Students live up to or down to 
teachers' expectations of them. Ask complex questions that will require 
thought. Of course they need to know the facts, but they also need to 
know how to use the facts and when facts arc irrelevant or not even facts. 
Be sure that you give students opportunities to demonstrate these skills. 
Desaibe a novel situation and ask them to apply something they have 
learned in your class or ask them to generate novel situations in which 
certain principles apply. 

When assigning homework, include reading or study guides to help 
students focus on the issues you believe are the most important. The 
kinds of instruction that you include in your study guides will determine 
what students do with the assigned readings. Be sure that you are pro- 
viding them with ample opportunities to practice their thinking skills. 
The guides should tell them to generalize certain principles, compare 
two or more theories, synthesize several empirical findings, and ddfiiie 
key concepts. In short, they should serve as guides for students to think 
critically about their homework assignments. 

Add some humor to everything. In statistics, a generally grim course, 
have a "joke du jour." Stan evei7 hour of class with a joke. Assign stu- 
dents to bring in jokes on specified dates. Take the jokes seriously be- 
cause they are an important part of the learning process. They ne' d not 



be wonderful jokes. Moaning about a bad joke can be as useful as laugh- 
ing at a good one. 

Encouraging students to ttiink is the most important task we will ever 
attempt as teachers. It is time to show the skeptics that they are wrong 
and that improvement in the ability to think critically can be an out- 
come of education. 
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PRACTICE IS NOT ENOUGH* 

by Barry K. Beyer 



Barry K, Beyer maintains that the kind of thinking instruction that occurs in 
most classrooms will not effectively develop students' thinking skills, Bayer notes 
that in most classrooms, thinking instruction is a matter of teachers' ifistructing 
students to "think"; giving students practice exercises from worksheets or text- 
hooks that require them to think; journal writing; debate; and providing thought- 
provoking assignments. While these activities are useful in helping students use 
their reasoning skills, Beyer feels that ** practice is not enough": students need to 
learn how to think, Beyer suggests that thinking skills be explicitly introduced by 
classroom teachers. He provides two models for introducing thinking skills into the 
classroom, both of which provide for modeling of the skill (either by the teacher or 
by other students) and explaining the steps in using the skill. 

The author is Professor of Education and American Studies, George Mason Uni- 
versity, Fairfax, Virginia, 

Most classroom teachers teach thinking. At least they believe they do. 
Teachers almost daily do many different things to foster thinking in stu- 
dents. Which of the following techniques are most used in your school 
to teach thinking? 

1. Asking questions, sometimes questions structured in a sequence 
that seeks to move students from fact-giving to information- 
processing to applications. 

2. Having sradents fill out ditto worksheets of multiple-choice ques- 
tions that require them to think. 

3. Encouraging students to "Think!" when a question is asked, to 
* 'Think again!" if the answer is slow in coming, and even to 
''Think harder!" 

4. Having students write out answers to the "Questions for Further 
Thinking" that appear at the end of textbook chapters. 

5. Engaging saidents in inquiry or problem -solving processes of hy- 
pothesizing in response to assigned problems and then checking 
out the validity of their hypotheses through discussion, further 
reading, and perhaps library research. 
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6. Having students write frequently, cither journals or other types of 
writing. 

7. Or^izing debates in which students argue the pros and cons of 
subject-related problems or issues. 

8. Giving students useful rules to follow, :;uch as ' Work as quickly 
as you can!" or "Use all the information given!" 

9. Providing challenging assignments and questions. 

10. Engaging students in continued student-to-studcnt discussion, 
questioning, and interaction. 

These techniques seem to be the most commonly used methods for 
teaching thinking in our classrooms today, as they have been in the past. 
Yet in spite of our continued use of such techniques, the National As- 
sessment of Educational Progress, not to mention business and govem- 
mental commissions, reports that graduates of our schools seem less capa- 
ble of engaging in skillful thinking than is desirable. Why? The major 
reason is our reliance on these very mrthods. Wc have long assumed that 
these methods teach thinking. They do not. 

What these methods, singly or in any combination, do and often do 
well is encourage, stimulate, and provide oppoxtunities for students to 
think. Indeed, most to them actually put students into situatioas where 
they have to exercise or practice their thinking as best they can. Unfortu- 
nately, if the goal is to improve student thinking, practice is not enough. 

It takes more than practice to develop proficiency in thinking (1). This 
is not to say that practice is not important in achieving this goal. It obvi- 
ously is important. But other things are equally or more important. To 
develop fully student proficiencies in thinking, classroom and school cli- 
mates must support student and teacher thinking. Attitudes and disposi- 
tions that support and drive skillful thinking must de developed and rf;- 
inforced. There must be deliberate and thoughtful study of the subject 
matter and knowledge bases that inform thinking. Finally, and perhaps 
most importantly, helping students improve their thinking requires the 
actual teaching of thinking. 

Practice does not constitute the whole of teaching. In fact, practice 
alone is but a fraction of the instruction needed to develop proficiency in 
thinking. Research suggests that practice becomes most useful m improv- 
ing thinking only when it is combined witii at least three otiier methods 
(2). These include explicit introductions to the specific skills that consti- 
tute thinking, instmctive guidance as students practice executing these 
skills,^ and teaching these skills to transfer. By incorporating these three 
techniques into what is conventionally presented to enable students to 
practice thinking, teachers can sharply enhance student proficiencies in 
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thinking. This chapter suggcc'^ som?: practical ways to accomplish this 
task. 

EXPUCIT INTRODUCTION OF THINKING SKILLS 

Whenever students arc expected to learn a new thinking skill, the skill 
should be introduced as explicitly as possible. This means that a teacher 
should provide instruction in how to execute the skill, with a minimum 
of interference from subject matter. Too often teachers assunic students 
can engage efifcctivcly in the skills they need to think. Jast as often, 
teachers assume tiiat simply by executing a skill to learn more about a 
subject, students automatically learn the skill. However, neither of these 
assumptions is suppotted by most teachers' experiences or by research 

(3). , 

Research on skill learning and teaching suggests that in the miual 
stage of thinking-skill learning, students need to overlcarn the skill. This 
requires, fint, a direct focus on what psychologist R. E. Snow describes 
as the * 'component processes and skills" involved in the thinking tasks 
to be undertaken or learned, on the specific operations and rules that 
constitute the overall task (4). When "how to do it" is embedded in 
content, students naturally attend to the content and simply arc not 
aware of the skill tliey may be employing. Explicit focus on the compo- 
nents of a skill in its introductory stage is essential to help students de- 
velop the conscious awareness of how the skill works that is preliminary 
to becoming proficient in its application (5). 

Research also suggests three additional techniques uscftil in introduc- 
ing any thinking skill (6). Modeling demonstrates the procedures and 
principles involved in executing the skill and provides students with cues 
that highlight these components as they are demonstrated (7). Student 
articulation and discussion of these components are also helpful at this 
point, especially in helping students to think through what constitutes a 
skilled operation (8). Finally, student discussion what they do in their 
heads as they execute the thinking skill (metacognition) raises to a level 
of consciousness how their thinking occurs; this is impottant in helping 
students take informed control of their own thinJdng (9). These three 
techniques characterize what reading researcher Ann Brown calls ''in- 
formed training" and "self-control training"— as opposed to the ''blind 
training" typified by the techniques listed at the beginning of this chap- 
ter (10). Researchers Waiter Doyle and Barak Rosenshine refer to teach- 
ing that includes these techniques as "direct instruction" (11). 

Teachers can implement these techniques in several different ways to 
introduce any thinking skill. For example, tliey can use the principles of 
Piagetian-bascd developmental learning advocated by researchers such as 
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Irving Sigcl (12) and Robbie Case (13). Or they can use more didactic, 
directive teaching as described by Doyle and Rosenshine (14). These two 
approaches are best conceived of as prototype strategies on either end of 
a range of strategics useful in introducing thinking skills. Many variants 
of these approaches ir^y be found witliin this range. 

A developmental sriategy introducii i a new thinking skill migh: pro- 
ceed through six steps: 

1. The teacher inuoduces the skill by writing its label on the board, 
having students name the skill aloud, getting synonyms from the 
class or providing them him/herself, and seeking examples of 
where students may have engaged in this operation before, in class- 
work or outside school. 

2. Students arc then asked to engage in the skill without any further 
instructions. If, for example, the skill is to make an analogy, the 
teacher and students find or devise a working definition of analo- 
gy, identify appropriate synonyms, and give examples of analogies 
encountered earlier in the course or in daily life.^ Then they make 
some analogies of their own or on assigned topics. 

3. Students next discuss the analogies they made or attempted to 
make and reflect on and discuss these. In the course of the discus- 
sion, difficulties may become evident: they may have skipped steps 
in the procedure, or selected items that were too similar, or had 
difficulties in mapping the inferred relationships. 

4. The teacher clarifies and models those parrs of the procedure that 
students could not execute well, explaining the principles behind 
the steps being demonstrated. 

5. Students then return to the original task. They may repeat it by in- 
corporating the teacher's explanation, or they may produce new 
analogies following the original procedure with rfie teacher's 
modifications. 

6. Students conclude the lesson by reflecting again on how they en- 
gaged in analogizing, to articulate the basic steps in the procedure 
and important rules or principles to follow in employing this 
thinking skill. 

When a skill is judged too difficult for students and when the teacher 
understands exactly how to execute it, a quite different strategy can be 
used to introduce it. In launching this five-step directive suategy: 

1. The teachcjr introduces the skill in the same manner used in the 
previously described strategy— writing the label on the board, de- 
veloping synonyms and a definition for the skill, and helping stu- 
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dents recall similar examples of where they may have performed 
the skill or seen :omcone do it earlier. 

2. The teacher then describes how an expert executes the skill, instead 
of asking students to practice it. A teacher who chooses this strate- 
gy to introduce making an analogy would at this point explain 
step-by-step how the sloll Is executed, perhaps as outliaed by re- 
searchers Pacricia Alexander or Robea Sternberg (15). 

3. The teacher next demonstraves the skill with whatever contribu- 
tions students .^e to volunteer, highlighting important operation- 
al cues as the demonstration proceeds. 

4. After discussing reasons for executing the skill procedures and any 
relevant knowledge, the teacher then has students apply what they 
have seen, heard, and discussed to executing the skill themselves. 

5. To conclude this introductory lessen i.hr teacher guides students in 
reflecting f \ and discussing the extent to which they followed the 
steps modeled for them, what they did mentally to execute the 
skill, any modifications they thought they were making in the 
modeled procedure, and what they learned about the skill. 

Tlicse two introductory strategies share a number of common features. 
Both require approximately a class period, anj'where from 30 to 45 nin- 
utcs depenc^ing on the complexity of the skill, the abilities of the stu- 
dents and their previous experience with the skill, and the type of sub- 
ject matter serving as the vehicle for applying the skill. Both strategies 
provide for modeling the skill: the developmental strategy by students 
who do it reasonably well in the two applications of the skill, and the 
more expository strategy by the teacher. Both strategies explicate the 
^teps in the procedure by which the skill is executed by both students 
and teacher. Both strategies involve students in thinking about and dis- 
cussing what they do in their heads as they execute the skill. 

Most importantly, the focus throughout each strategy is on the skill. 
The introduction to each lesson clearly establishes learning the skill as 
the lesson objective. It also helps students develop the mental set needed 
to call up previous experience related to the new skill. Thereafter, each 
strategy fo^^^^es exclusively on the components of the skill. In spi.x of 
temptations to engage in discussion of subject matter, especially T?/here 
students offer inferences of questionable validity, the teacher must, in 
such an introductory lesson, put discussion of subject matter aside until 
the next lesson and keep student attention on the attributes of the skill. 
Concluding the lesson by reflecting on or reviewing how the skill works 
and the iules that guide its explanation completes both strategies. This 
ensures continuing, explicit attention to the skill throughout its 
introduction. 

One of these strategies or a variant can be used to introduce a think- 
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ing skill whenever a teacher senses that students cannot execute well a 
thinkmg skill they need to complete a subject matter task or whenever 
the teacher wants to introduce a skill new to the students (16). A teacher 
who has command of these strategies can use them on the spot, switch- 
ing to them whenever apt)ropriate. Regardless of which particular strate- 
gy is used, for best results it should include the features of a skill intro- 
duction desaibed here. Use of such a lesson conuibutes immeasurably to 
student understanding of and increased proficiency in any thinking skill. 

CJUIDED PRACTICE 

Of course no student should be expected to demonstrate proficiency 
in a particular thinking skill simply on the basis of one intro^^rrtory les- 
son on it. Unlike the teaching of information, which can u !!y be pre- 
sented in a single lesson, teaching a skill requires continued attention to 
the skill over an extended period of time. Research suggests these follow- 
up skill lessons should be frequent, require relatively small amounts of 
time—usually interpreted to be approximately 20 minutes— and be 
spaced out intermittently over a period of time. Moreover, as Benjamin 
Bloom and other experts have noted, these lessons should provide imme- 
diate instructive feedback and correction for the students (17.. 

To promote proficiency in a skill, lessons that follow an introduction 
to a skill ought to offer not only pr?,ctice in executing the skill but con- 
tinued teacher and peer feedback and instruction in how to execute it. 
Such instructive feedback can precede, follow, or be simultaneous with 
application of the skill. Here is one strategy usefiil in providing such 
guided practice: 

1. The teacher reintroduces the skill to be used, exacdy as in the in- 
troductory lesson strategies— with its name, some synonyms, a def- 
inition, and examples of its use. 

2. The teacher, with student help, previews how to execute the skill 
by reviewing what students already know about the steps to go 
through and what rules or principles need to be followed. 

3. The students apply the skill to the same type of data as used in 
the introductory lesson, periodically checking what they are doing 
against what they articulated earlier as they previewed the skill, 
taking corrective steps as needed. 

4. The students reflect on how they executed the skill, especially on 
any obstacles they encountered and how they dealt with them, 
and on any modifications they made in the skill. 

These activities customarily take 20 minutes. Once the activities have 
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been completed, students can Caove to a discussion of the subject matter 
products generated by their application of the skill. 

A number of guided practice lessons using strategies like those out- 
lined here should follow any lesson introducing a thinking skill. Al- 
though there are no specific guidelines presented in the reseijch as to 
hov mauy, a teacher will know when to move into conventional student 
sclf-dL*'ected practice or use of the skill by observing when the students 
reach 7^ level of proficiency where a detailed introduction of the skill and 
previewing and reviewing skill attributes are no longer necessary (18). 

SELF-DIRECTED PRACTICE 

Once a thinking skill has been explicitly inuoduced and students have 
had sufficient guided practice to attain self-direaed autonomy in apply- 
ing the skill, self-directed practice in or exercise of the skill becomes ap- 
propriate. It is at this point that the techniques listed at the beginning 
of this chapter prove most useful. By engaging in activities initiated by 
or built around these techniques, students have an opportunity to exer- 
cise on their own the thinking skills they are learning. But without prior 
explicit introduction and guided practice as described here, such tech- 
niques will be more like testing than teaching. 

TEACHl TO TRANSFER 

Contraiy to common assumptions, thinkirig skills do not transfer auto- 
matically to contexts or settings that differ &om the context in which 
they arc initially developed. Thinking skills are very much tied to the 
contexts in v/hich they are initially experienced* Thus, in order to help 
students generalize a thinking skill — to be able to apply it or transfer it 
to a variety of subjects, oCttings, or contexts — teachers must explicitly 
show them how. Teachers must provide instruction in a thinking skill in 
a variety of contexts after it has teen mastered in the initial context. Too 
often the teaching of thinking ignores this important step (19). 

Teachers can do several things to help students learn how to transfer a 
newly learned thinking skill. First, teachers ^ho initiate instruction in a 
new skill, after providing guided praaice to the point where students can 
apply the skill effectively on their own, can show them how to apply the 
skill in different contexts. Teachers who wish students to apply a skill in 
their subj'ia area that was introduced in another subject can do the same 
thing. This require: use of almost the same kinds of strategies used to 
condua an introductory lesson in a skill. Indeed, using a previously 
learned skill in a new context usually appears to students as if they are 



ERLC 



83 



Icarmng a new skill. To do this effectively, a teacher can do the 
following: 

1. Introduce the skill, as in the preceding strategies. 

2. Review what students know about the skill. 

3. Explain and d'-.taonstrate how the skill is executed in the context 
to which it is to be transferred. 

4. Have the st dents apply the skill in this new con> -•:t, providing 
corrective feedback as needed. 

5. Have the students reflca on what they did in their heads as they 
executed the skill. 

This strategy differs from the directive introductory suategy only in its 
second step. Here students review what they akeady know about execut- 
ing the skill before they try to apply it in the new context. Thus they 
have to concentrate on only one new thing— the context— when they ap- 
ply the skill. 

Once a previously learned skill has been reintroduced in a new context 
or setting, students must receive guided practice in applying the skill in 
this context until they achieve the appropriate level of proficiency. As 
they demonstrate this level of proficiency, guided practice must be 
mixed between applications of the skill in the original context and in the 
newer context to which it is being transferred. As students apply the 
skill, with appropriate corrective feedback, to a variety of contexts, they 
move toward generalizing the skill. Once this has been accotrnplished, 
students can engage in self-directed application of the skill, initiated by 
teacher questions, writing assignments, or other techniques commonly 
used to foster practice in thin k ing. Teaching a thinking skill to transfer 
actually duplicates the process of introducing a new skill from scratch to 
initial mastery, as it moves from inuoducing it, through guided practice, 
to autonomous application or self-directed practice. 

MAKING PRACTICE PAY OFF 

Developirig student proficiencies in thinking requires considerably 
more than simply making students think. It requires more than encour- 
aging or exhorting, more than questioning and discussing, more than 
stimulating and challenging. All of these techniques are useful in engag- 
ing students in thinking, but they fail to show them how to think more 
sldllfully than they otherwise do. 

For practice to pay off in improved student tliinking, it shou^i be 
combined with explicit introductions to ^he major skills tiiat constitute 
thinking, repeated guided practice in executing these skills, and the 
teaching of tiiese skills to uansfer. By incorjiorating tiiese three tech- 
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uiques into teaching strategies that include practice and applying them 
to the teaching of thinking, teachers can accomplish what they have long 
sought to accomplish, the fullest possible development of our students' 
abilities to think skillfully on their own. 
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LEARNING TO LEARN: 
IMPROVING IMNKING SKILLS 
ACROSS THE Ct JRRICULUM 

by Marcia Heiman 



Marcia Hetman discusses the development, structure, and effects of the Le.m' 
tng to Learn Thwking Improvement Program, The program began nearly 20 years 
ago with research at the University of Michigan, Successful learners were asked to 
talk aloud their thinking while engaged in a wide variety of academic tasks. It was 
discovered that the following thinking skills are common to good learners: they ask 
questions of materials they read and hear, continually raising and testing hypothe- 
ses; they devise informal feedback methods to assess their learning progress; they 
break down complex ideas and tasks into manageable components; and they are 
goal-directed i$' their .approach to learning. Over several years' time, these skills 
were translateu into practices that proved to be highly effective for unsuccessful 
students. 

This chapter is reprinted with permission of the Association for Supervision and 
Curriculum Development from Educational Leadership, September 1983, 

The author directs the Learning to Learn Program, Boston College^ Chestnut 
Hill, Massachusetts, and is coeditor of this book. 

When I was in high school I hated school. I never read nothing, never 
did no school work. I dropped out of school as soon as they let me. 

I couldn't get no job, so I decided to see if college was better. I went 
for my GED, and came to Roxbury Community College. I didn't do 
good my first semester here — I failed two courses. Then I took Leaming 
to Learn, and things really changed. I had to think about my school 
work. Reading was like playing some game — looking for the answers to 
my questions. I'm a business major, and now I can do even hard subjects 
like economics and accounting. It's like I think better. Math was a jum- 
ble for me. Now I see how to do the parts and how they fit together. 

Used to be I couldn't see no future for me. Now I can see my way to a 
four-year college education. I just wished I took Leaming to Learn 
high school, so I didn*t need to waste no tinie like that. 

— student at Roxbury Community College 

Duiing the 1960s, a group of researcher-clinicians at the University of 
Michigan took a nontraditional approach to improving students* learning 
strategies. Rather than using a diagnosis-and-remediation model, which 




at best results in only a year's gain in a year's time, the Michig ^n group 
sought to discover skills that are critical to successful learning. If sidlls of 
successful learners could be identified and translated for use with less 
successful students, the group felt that learning gains might be niore 
rapid. 

Over a period of several years, these researchers observcv. the learning 
behaviors of successful students as they verbalized their thinking while 
liobmg a variety of complex academic tasks. Tney found that good 
learners: 

1. **Program" their learning for content courses— idendT/mg the 
component parts of complex principles /ideas and breaking down 
major tasks into smaller units. 

2. Ask questions about new materials, engaging in a covert dialogue 
with author or lecturer, forming hypotheses, and reading or listen- 
ing for confirmation. 

3. Devise informal feedback mechanisms to assess their own progress. 
4 Focus on instructional objectives, identifying and directing their 

study behavioK to meet course objectives. 

The Michigan group translated these skills into a series of exercises 
that sti;dents could apply directly to their academic work. I joined the 
group in 1967. Since then, as direaor of a number of college learning 
centers, I have sought ways to apply the four general skiUs to a wide 
range of academic areas and to adapt the terhtiiques to students of vary- 
ing entry skill levels. In 1979, I was joined in this work by Joshua Slo- 
mianko, who has helped put the skills into the framework of a ci^licsive 
system and found applications to new contexts. The resulting combina- 
tion of skills and instructional materials constitutes Learning to Learn 

Learning to Learn has three stages: input (gathering information), or- 
ganization (arranging informarion for further analysis), and output (stu- 
dent d«*nnonstration of mastery of the material). Students leam to build 
general learning skills and subject-specific skills into their daily school 
work. After a few months of adapting these skills to their coursework, 
most students report tliat they become involved with school work and 
that they begin using the skills automatically. For example, one student 
said, "I used to fall asleep in chss and over my books. Now ! want to 
know what's going on. I ask myself, 'What's the teacher after now? Is 
he answering my questions, or is xhr. something new?"' As students be- 
gin to "play" with the material in dieir courses and discover their own 
variations of the skills, they increasir?gly view the skills as aspects of two 
central learning tools: generating qrestioiis and breaking down complex 
ideas and tasks into simpler, more comprehensible parts. 
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As a result of work done with educationally disadvantaged college stu- 
dents reading as low as the 5th g^-ade level, the U.S. Department of Edu- 
cation's Joint Dissemination Review Board approved Learning to Learn 
for national dissemination. Data from controlled studies show that the 
program has significant, long-term effects on students' grade point aver- 
ages, the number of academic credits they complete per semester, and 
their retention in school. For example, a study conduaed with students 
reading at the 6th tirade level at Roxbury Community G)llege showed 
that LTL students .-tamed a 2.9 gr^de point average; comparable students 
who received trad'tional remediation (for ex^jnple, content-course tu tot- 
ting or basic skills support) earned a 2.2 grade point average (Heiman, 
1983). LTL students also completed significantly more academic credits 
per semester. Three semesters after trea^tment wcs completed, 70 percent 
of the LTL students were still in college or had graduated, as compared 
with 40 percent of non-LTL studerts. 

lEARNING TO L5ARN IN SECONDARY SCHOOLS 

Learning to Learn has now been piloted by teachers in several Boston- 
area high schools. In 1985-86, the program is being fully implemented 
in a number of schools, inclurUng Winchester High School, West Rox- 
bury High School, and the Massachusetts Pre-Engineering Program at 
Boston Latin High School in Massachusetts; Kings Park Junior and Senior 
High Schools on Long Island; and Taft High School in Ciucirmati 

Learning to Learn is most effectively built into students' academic 
work in two ways: 

1. In the content classroom. In both junior and senior high schools, 
teachers incorporate LTL skills direaly into their classroom teaching. The 
following vignettes illustrate this process: 

• Robert Stone's 10th grade chemistry class has been assigned Chap- 
ter 7, which discusses the relationship among temperature, pres- 
sure, and volume of gases. Students work in pairs, generating ques- 
doos &om the text and rising an aaive method of reading to solve 
problems. In this way, their chemistry texts become **diaionaries" 
that help them solve the sample problems in the text. 

« Amy Anderson's 6th graders will be studying a unit on Airica. 
Working in small groups, they have identified questions *o which 
they would like to find answers. Theii questions will be the basis of 
small-group ""esearch" projects, in which they will find answers to 
their questions in an encyclopedia. Each group has at least two ''re- 
source" persons who read at the 4th grade level or higher. 

• Albert Hart has just given a brief lecture on Greek city-states to his 
9ch grade social studies class. Students took notes on h<5 lecnire. 
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Later, working in pairs, students will help each other fill in missing 
notes and generate questions from those notes. They will then use 
their questions to read-to-find-answers in the textbook chapter on 
Greek city-states. 

As these illustrations suggest, Learning to Learn has a wide range of 
applications for content classrooms. Classroom management problems 
are minimal because student motivation is high. By looking for answers 
to their own questions and breaking down complex ideas into manage- 
able units, students gain a sense of mastery over their academic work. 
Their information search becomes personal, as they are working to 
achieve goals they have set for themselves. 

2. As a credit course. In "he senior high school. Learning to Learn is 
also ofifcred as a year-long credit course. Students are required to adapt 
the appropriate LTL skills to content-area courses taken concunendy with 
LTL. Students learn how the skills relate to each other by learning princi- 
ples on which they are based and how to vary the skills for a wide range 
of academic tasks. The course is designed to make students independent 
learners in any academic couise, whatever its structure. 

Learning to Learn is available to schools through a combination of 
training workshops and instructional materials. G)ntent-area teachers re- 
ceive field-relevant instructor manuals, which review those skills most 
suited to a particular discipline, suggest ways of using the skills as class- 
room activities or home\^'ork assignments, and provide sample lesson 
plans. Manuals are available for teachers of social studies, English, math- 
ematics, physical science, and biology/earth science. In addition, student 
workbooks are available in these areas (such as Learning to Learn Social 
Studies). 

A detailed manual prc^'ides teachers of the LTL credit course with 
stcp-by-step instruction in the content and structure of the course. In ad- 
dition, a student workbook gives students practice in using LTL skills and 
suggests ways to adapt them for use with content clas^ork. 

POSITIVE OUTCOMES 

Learning to Learn has positive outcomes for students, teachers, and 
school administrators. Students become more actively engaged in th^.ir 
work and can improve their basic skills (primarily in reading, writing, 
and listening), content-course grades, and reasonmg skills. Improved stu- 
dent motivation and a higher level of student classroom participation, in 
turn, have a positive effect on teacher morale. Schools that fully use the 
system can expea to realize some of the following results: improved stu- 
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dent scores on competency exams, improved student retention through 
graduation, and more students going on to post-secondary schools. 

One reason for the s/stcm's effectiveness is that it provides students 
with an environment conducive to active learning. Students are not sim- 
ply advised to improve their organization, motivation, and interest in 
school. Rather, as the student quoted in the beginning of this anicle 
suggested, students develop tools for rarning academic work into a kind 
of "game" in which they predict questions and answers. The dichotomy 
between "real world learning" and "book learning" begins diminish 
for many students as they see the relationship between the kinds of 
learning tliey do in daily life and academic settings. 

The useful effects of Learning to Learn appear to be a product of its 
basic approach to higher-level learning: the skills that are central to the 
system (generating questions, identifying essential parts of complex situ- 
ations, looking for feedback on progress, directing behavior toward clear 
goals) are pan of all learning. Leaming to Leam works because we are 
teaching children to bring their own highly developed intellectual strate- 
gies into a setting — formal education — that has often seemed alien 
ground. 

REFERENCE 

r 'man, M. "Learning to Learn," Joint Dissemination Review Panel Subrais- 
s. . Washington, D.C.: National Diffusion Network, 1983. 



4-' /J 



A STRATEGY FOR DEVELOPING 
DIALECnCAI THINiaNG SKILLS 

by Joel Rudinow and Richard Paul 



Joel Rudtnow and Richard Paul discuss the importance of reflective self-criticism 
and the ability to reasou sympathetically within alternative frames of reference. In 
a series of e^xrcises students learn to argue in and be sympathetic to positions— 
frames of reference— different from their own. The class is divided into groups ac- 
cording to students' initial positions. The instructor functions as moderate^ creat- 
ing an atmosphere that encourages mutual awareness and responsiveness. After e^:- 
perimenting with the alternative position, students can defend both their own 
views and those of others. The ability to sympathetically articulate an opinion oth- 
er than one's own, and perhaps to consequently alter one's own opinion, is seen as 
essential to the critical thinking process, 

Th^ authors are with ihe Center for Critical Thinking and Moral Critique, Son- 
oma State University, Rohnert Park, California. 

Among die most difficult yet important intellectual skills currendy 
taught In Critical Thinking courses are those we would call dialectical. 
These include the ability to reflect critically on one's own thinking and 
the closely lelated ability to reason sympathetically within frames of ref- 
erence distinct from, and even opposed to, one's own. The instructional 
strategy wc will present here is appropriate for students at gr?des 9 
through 16 studying in a variety of disciplines. We wish to sti^ss, howev- 
er, that the abilities our strategy is intended to cultivate are latent and 
important to cultivate at tlie earliest stages of formal education . Accord- 
ingly, we encourage instructors in the elementary grades to consider 
adapting our recommendations to the needs and maturity levels of their 
students. Before wc turn to the details of our strategy, I^^ - briefly dis- 
cuss the nature and importance of these abilities. 

Reflective Self Criticism: To think about one's o\m thinking, to make 
one's own thinking the object of one'^ diinking, particularly with a view 
to discovering its limitations and weaknesses— this is what we mean 
by "reflecting critically on one's own thinking" or ''reflective self- 
criticism." The difficulty inherent in reflective self-criticism is both deep 
ai^d obvious: reflective self-criticism requires a level of provisional or hy- 
pothetical detachment from one's own views, but since the critic and 
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the thinker are identical, this detachment frequently seems psychologi- 
cally or even conceptually impossible. And yet not only is detachment 
from one's own views a possibility, but also it and the reflective self-criti- 
cism it makes possible are essential to intellectual self-guidance and to 
autonomous intellectual growth. In other words, the abilities to detach 
oneself from one's own views and to reflect critically on one's own think- 
ing are fundamental to leamin. think for oneself. Indeed, one's 
awareness and grasp of one's own views are based in large pan on one's 
understanding of the ways one's views relate to and diverge from the 
views of others. 

Reasonmg Sympathetically Within Alternative Fr'imes of Reference-, 
There is no better way to demonstrate to students that detachment from 
one's views and reflective self-criticism are possible and beneficial than to 
have them do these things. And a guod way to get students to do these 
things is to have them engage in a process of sympathetic reasoning 
within frames of reference that differ from their own. 

Again we stress that this can be done in modest ways with simple and 
elementary examples, or it can be done at advanced levels with highly 
complicated examples. The level of difficulty can be adjusted by the in- 
structor to the special needs and capacities of the students, and the de- 
tails of what follows adjusted accordingly. 

To reason sympathetically within a frame of reference different from 
one's own requires that one engage in hypothetical reasoning, that one 
be willing to entertain, as true, hypotheses that one is not already con- 
vinced are true. And this vr good exercise for the mind, indeed! One 
needs to be able to entertain and to rationally evaluate hypotheses of 
which one ij not already convinced in order to learn anything at all. For- 
tunately the capacity to think hypothetically is as genuine as the drive (to 
which it is dialectically opposed, but which typically overrides it) to re- 
main confined egocentrically or ethnocentrically within one's own frame 
of reference. 

Let us now present our instructional strategy for exercising and encour- 
aging these abilities. We recommeaJ that wherever possible instructors 
work with issues that touch the students' own interests and concerns, for 
the reason that students are more readily, and deeply, and genuinely 
motivated to apply themselves to tasks whose relevance to their interests 
and concerns they can see and understand. Of course, an insttuctor may 
wish to work to interest a class in those panicul^r issues the instructor 
may feel are of paramount importance. Indeed, there are many moral 
and social that arguably all students need to develop an interest 
in. This interest can be developed by leading students to see the connec- 
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rions between their interests and desires and these larger questions. For- 
tunately, however, there is generally no need to inhibit student input on 
this account. An instructor with a wide range of current interests can 
usually find a lot to encourage in the interests and concepts of the aver- 
age group of students. And the flejcibility of mind of the instructor who 
is willing to allow a conununity of interest to evolve in response to stu- 
dent initiative is a useful model to exhibit early in the game. We recom- 
mend that students be invited to suggest issues they would like to see 
discussed, and that they participate in the selection of issues for class ex- 
ercises from the list of such suggestions. At early primary grades, and 
also with particularly shy groups of students, there may have to be exten- 
sive priming of the pump. Materials may have to be brought in by the 
instructor to generate student awareness of issues which they come to see 
as related to their experience. We recommend that the instructor guide 
the selection process toward issues about which the class exhibits consid- 
erable diversity of opinion, rather than toward issues about which there 
is general agreement. Ultimately, students need to deal with their shared 
ethnocentricitics by discovering and reasoning within divergent points of 
view and value systems. 

Once an issue has been selected, there are a number of ways, depend- 
ing on the size and setting of whe class, instructor's preferences, and so 
on, to structure class discussion so as to encourage and develop dialectical 
thinking skills. An exan>plc will illustrate some general guidelines which 
will help students — and therefore their instructors — succeed. 

Suppose the class is initially divided into groups correspot.ding to the 
initial position each student takes on the issue. ITiere may, of course, be 
as few as two such groups or as many as there are students in the class 
(though this latter possibility is even less likely than it is manageable 
due to the psychological safety that comes with being a member of a 
group). We reconunend, as an instructive subsidiary exercise, that the in- 
structor take as much time as needed to assist sa.idents in articulating as 
many distinct positions on the issue as necessary, so that every student 
feels comfortable identifying with one or another position. 

In a recent case involving a class which included students from a vari- 
ety of Latin American and Pacific Rim origins, a small contingent of Pal- 
estinian Arab students, and a group of American students, the students 
elected to discuss the issue of terrorism. It is wordi remarking how the 
class framed the issue for discussion. It quickly became apparent that 
there were competing understandings of terrorism underlying the stu- 
dents' interest in the l^ue, and this posed an initial obstacle to discus- 
sion: how to formulate a question that we could all discu 's without ini- 
tially prejudicing the discussion against one or anoth^^r of these 
comp ^g understandings. An early formulation— "What should the 
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United States government do to put a stop to terrorism?"— failed to win 
a consensus because it would have prejudiced the discussion against those 
students who thought that terrorism might be a justifiable last resort for 
occupied or exiled peoples. The class formulated and considered srvfrfl! 
options before shortly arriving at a formulation which it found reason- 
able by consensus: "How sLould the phenomena of terrorism be under- 
stood and responded to?" 

At this poikit two positions emerged: fint, that terrorism is the use of 
violence against ixmocent civilian noncombatants and as such is morally 
unjustifiable, and warrants strong preventive and retaliatory measures; 
and second, that what is called "terrorism" is in reality the understand- 
able and justifiable response of occupied and exiled peoples to unpro- 
voked military aggression. It is hard to imagine two positions more at 
odds. It is interesting, therefore, that before proceeding to generate and 
examine the arguments, the class also produced an intermediary posi- 
tion: that armed resistance to military aggression within one's homeland 
must be distinguished from the indisaiminate use of violence againsc ci- 
vilian noncombatants outside one's homeland, and that in any case the 
response to either sort of violence ought to stress diplomatic negotiation. 

Our experience indicates that students are likely at first to avoid isola- 
tion and exposure and rather to gravitate toward each other in large 
numbers. Let us suppose, therefore, that the class is polarized into two 
groups corresponding to antithetical positions on the issue. 

Each of the resulting discussion groups is now assigned the task of pre- 
paring a defense of its position, to be presented before the assembly of 
the class as a whole by representatives of each group. The goals of the 
task include (1) that each group be prepared to deliver as clear, co/icise, 
and compelling a rationale for its position as it can devise; (2) that each 
group be prepared to interrogate the other position(5l as deeply and inci- 
sively as possible; and (3) that each group be as fully prepared to answer 
questions and respond to criticisms of its own position. Tb,z instmctor 
should be aware (and in due course make the students j^.ware) that the 
second and third of these goals involve reasoning — though not yet (nec- 
essarily) sympathetically — within the frame of reference of the opposi- 
tion, and further that the mature critical thinker incorporates tlie second 
and third goals into the first. In addition to preparing the case in favor 
of its position, each group is to select its team of three representatives 
and assign them distinct roles, corresponding to the three goals above. 

Once die discussion groups have made their preparations, the class is 
reassembled for a discussion among the representatives of the positions. 
As moderator, the instructor is in a position to guide the discussion in 
the direction of mutual awareness and respect by facilitating and stress- 
ing reciprocity (or mutual responsiveness) between the teams of reprcsen- 
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tativcs, by pointing out such problems as stiaw-man interpretations of 
opposing points, and so on. It is well worth reviewing the discussion to- 
gether as a group before proceeding to the next step. 

Each of the discussion groups is now assigned the task of preparing a 
defense of the (or a) position to which it was initially opposed, the rest 
of the exercise to be carried through as before. This step is crucial. Its 
importance lies in the faa that it makes it exuemely difficult to avoid 
considering an altemative frame of reference sympathetically. Whereas it 
may, up until now, have been tempting and adequate to examine the 
opposed position simply with a view to discovering its limitations and 
weaknesses, it now becomes necessary to attend to its strengths. More im- 
portant still, it now becomes necessary to probe and challenge the posi- 
tion one initially identified with, to engage in reflective self-aiticism. 

In our experience, students frequently find this crucial step quite dif- 
ficult, especially in connection with emotionally charged topics such as 
terrorism. The results of the exercise, though, have been very encourag- 
ing. In reflectiiig on their experience, our students— regardless of tlieir 
initial positions on terrorism — reported a wide range of beneficial effects 
of the experience on their thinking and their approach to issues 
generally. 

We have found it useful to reinforce the exercise through the use of 
audio and video recording technology.* First of all, a retrievable and ver- 
ifiable record of the discussions is a great help in analyzing the argu- 
ments with students after the faa. And such records also contribute di- 
rectly to reflective self-criticism by allowing the participjints to review 
and critique their own performances. 

We have also found it useful to vary this strategy in several ways; for 
instance, have students discuss the issue in pairs, making sure that each 
student has an opportunity to practice each of the three activities mcn- 
tion'^d above from two antithetical positions; then have students each 
compose essays in dialogue form, first defending one or anothf position 
on an issue, then critically examining the inirial thesis and its defeui^t, 
and finally responding to these criticisms and objections either hy meet- 
ing them or by adjusting the original position. 

The strategy outlined here is not without risk. Since a great deal of 
the content of discussion is left up to the students and the instructor's 
role is in lai;^e measure responsive, the instructor must be prepared to 
deal with a T/Ide variety of situations which may arise. At the same time, 
however, the instruaor may look forward to the opportunity to recognize 
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and reward deep and authentic insights arrived at by students. Recently, 
in a dialectical essay responding to the question "Should all college stu- 
dents be required to take a basic course in Critical Thinking?" a student 
majoring in Communications wrote: 

Is a required course in Critical Thinking at the college level the most effective 
rneans of leaching individuals how to defend themselves against "inte!!eclual 
trickery and self-delusion"? (Critical Thinking course description Sonoma Stale 
University Catalog, 1982-83). Prior to ♦aking this .course, I would not have 
questioned the validity of such a requirement. In fhCt. I had only a faint idea 
about what the course entailed, and I signed up for it simply because it was re- 
quired. Since taking Critical Thinking, I havo begun to an^yze, criticize and 
more carefully evaluate the ideas presented in all my courses, Including this 
one, and including the idea that this course is worthwhile. Critical Thinking has 
taken me beyond learned belief systems into the area of developing my 
own 

Here the student has recognized and appreciated the value inherent in a 
discipline which questions itself as well as everything else. The student 
demonstrates that she understands the connections between such a disci- 
pline and freedom of thought and between freedom of thought and re- 
sponsibility for one's own thinking. 

It is worth dwelling on these connections briefly to dispell a common 
worry among teachers: that an atmosphere that encourages questioning 
may actually undermine discipline and conuibute to the deterioration of 
classroom morale. The instructor should bear in mind that Critical 
Thinking is a discipline, and it is, therefore, not to be confused with un- 
nily contempt for authority. To encourage the one does not necessitate 
tolerating the other. 

Finally, the abilities to engage in reflective self-criticism and to reason 
sympathetically within alternative frames of reference are essential to the 
discipline of critical thinking and, therefore, also to the goals of the Crit- 
ical Thinking course. Unless these abilities and the commitment to exer- 
cise them are established in the student, any systematic analytical or ar- 
gumentative skills the student may acquire in the course are prone to 
degenerate into sophistry. 
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STRATEGIES FOR ACIWE 
INVOLVEMENT IN PROBLEM SOLVING 



by Joseph S. Karmos and Ann H. Kannos 



Joseph S, Karmos and Ann H, Karmos argue that ** good problem solvers tend 
to be more active than poor problem solvers. In an effort to create more active 
/earning habits in students, the authors use a set of procedures that involve student 
participation in problem solving. For example, students are asked to draw pictures 
or diagrams of the problem under discussion, or they are asked to write simula- 
tions. In addition, a set of specific problem-solving strategies is employed: think- 
ing aloud, using trial and error, working backwards from the end of a problem, 
and systematically listing all possible outcomes of an event. Karmos and Karmos 
find that time management can influence problem solving— helping students per- 
severe is often a matter of scheduling and listing prioritise. They note that many of 
the problem-solving strategies help the teacher become a better resource for stu- 
dents. For example, when students talk aloud their problem solving, the teacher 
can identify deficiencies in their reasoning. 

The authors are with Southern Illinois UniversUy, Carbondale, in the Depart- 
ment of Educational Psychology and the Department of Curriculum and Instruc- 
tion, respectively. 

The importance of problem solving is receiving more attendon than 
ever before. Business and industry list it as an essential skill for dealing 
with the future (1). Educators are looking for ways to effectively teach it 
in classrooms. 

One thing we know is that good problem solvers tend to be more ac- 
tive than poor problem solvers (5). They create mental pictures, relate 
problems to familiar or concrete experiences, ask themselves questions, 
think aloud, brainstorm, make diagrams or flowcharts, and use physical 
aids to thinking. But not enough active problem solving is occurring in 
classrooms. In the April 1983 Kappan, John Goodlad remarked that 
teacher talk was by fer the dominant classroom activity. "Teachers rarely 
encouraged student-to-student dialogue or provided oppommities for 
students to work collaboratively in small groups or to plan, set goals, de- 
termine alternative ways of achieving these goals, and the like. The em- 
phasis was on recall, not on problem solving or inquiry** (3, p. 552). 

This chapter describes several classroom procedures and specific prob- 
lem-solving strategies that encourage students to be active problem solv- 
ers. Students learn to be active by participating in problem solving. They 
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Icam to use their personal resources by working on lots of problems and 
being exposed to a wide variety of different strategies. 

SOME PROCEDURES FOR ENCOURAGING 
ACTIVE PROBLEM SOLVING 

For many instructional purposes it is appropriate for a teacher to dem- 
onstrate a specific method for solving a class of similar problems. For ex- 
ample, finding the area of a circle given the diameter of the circle is a 
routine kind of problem which is efficiently solved by using a formula. 
The ability to solve such routine problems is important because it arms 
the student with skills for solving more complex problems. But if stu- 
dents are to be prepared to solve non-routine problems, different in- 
structional procedures are needed. 

One procedure is to present a problem and ask each student to draw a 
picture or some representation of the problem. The teacher asks a num- 
ber of students to copy their representations on the chalkboard. The class 
examines each one and asks for clarification of the picture if necessaiy. 
From viewing each other's thinking, students learn different wayr to or- 
ganize information. They also gain confidence in their own problem- 
solving abilities when the teacher is accepting of several different ap- 
proaches to the same solution. We have used the following nonroutine 
problem for this process in grade four through college level: 

A mother St. Bernard had two pups. She ate ten pounds of dog food per day, 
and each pup ate two pounds per day. The dogs* owner bought a one-hun- 
dred-pound bag of dog food. One pup was sold after the third day. The other 
pup was sold after the seventh day. For how many days did the one hundred 
pounds of dog food last? 

On page 101 is a fourth grader's St. Bernard drawing, which is typical 
of what many fourtn graders have produced. Note that the student did 
not sc've the problem, but her drawing brought her so close that the 
teacher was able to reinforce her thinking skills and ask goo i questions 
that led the class to the correct solution. 

Simulation is another excellent procedure for active problem solving, 
and it is applicable at any grade level and for any subjea area. Simula- 
tions are particularly useful for experiences with decision-making and in- 
terpersonal skills. Tlie following example is from business education: 

You are a member of an office staff for a company whose president made a 
decision to trade in a!! the existing office equipment and replace it with a <5ys- 
tem of equipment from one company. The oiuce staff had been asked for out 
on such matters as new procedures, workflow, job responsibility, trainir 'or 
use of new equipment, and guidelines for implementing the new procedures. 
Nevertheless, after the new sotting has been used for six weeks, some prob- 
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lems have arisen with job satisfaction and the staff is meeting to search for so- 
lutions. You are one of the following staff members. Sandra M/7es was Mr. 
Hamblin's secretary. Her duties wore to keep his calendar, take his calls and 
serve as receptionist for his cellars, process all his paperwork, and retrieve in- 
formation from his files. Her new title is office manager. She is now responsible 
for directing the workflow from all the executives. Since there was no cross 
training, she is unable to retrieve information when Don, the information pro- 
cessor, is gone. Sandra also supervises all the work of the office staff. She is 
beginning to feel that she lacks supervisory skills. She is also frustrated with the 
pressure to resolve problems which have arisen with the rest of the staff, and 
that is the reason she has called this meeting. Don Feldman was Mrs. Lon- 
gan's secretary. His duties were similar to Sandra's. Don's new title is informa- 
tion processor. He was eager to be trained on the new equipment and is en- 
joying the challenge of problem solving for what the new equipment could do 
for his work load. But Don is having problems with his back and his eyes. He 
compla'ns of the glare on the screen. In addition, his equipment was placed in 
a small room adjacent to the main office and he misses the contact with the 
rest of the staff. Charlene Henry was moved from her job as clerk/typist to that 
of receptionist She takes all incoming calls on the switchboard and receives 
clients. She is having difficulty with retrieving information for customers and 
dealing with their irritation when they feel that they are being slighted. Mason 
Tyler was the clerk/typist who was primarily responsible for the filing system. 
His new position is records clerk and he has full responsibility for storage and 
retrieval of records. Like Don, he misses contact with the rest of the staff, but 
also is running into problems with the increased flow of paper resulting from 
the new system. Another problem is that no system has been identified for fil- 
ing information stored on disks. Mason feels pressured to respond efficiently to 
requests for information. Your staff meeting has begun, and the entire staff has 
agreed that the office environment is depressing and that these unresolved 
problems are beginning to cause friction. Your group has agreed to use a five- 
step model for problem solving: (1) identify, understand, and prioritize the 
problems; (2) brainstorm for solutions; (3) select tentative solutions, (4) deter- 



O 101 1 



mine how to implement the solutions (who does what, when), and (5) discuss 
what people have learned about themselves individually and as a group. The 
staff has also agreed to set a date for reevaluation of the solution. You are a 
member of the office staff— proceed with the problem solving. 

A second exam^ le is a simulation written by an elementary school 
teacher for her social studies class. 

Destitute on the Desert. You are with a group of scientists who are doing scien- 
tific research in the desert. When you are 200 miles from your headquarters, 
the engine in your vehicle blows up. Since survival depends on reaching your 
headquarters, the most critical items available must be chosen for the 200-mile 
trip. Below are listed fifteen items. Your task is to rank them in terms of their im- 
portance to your group in its attempt to reach your headquarters. Write a 
by the most important item, a "2" by the second, and so on. The items are 
these: tent, map of the desert, sun glasses, flashlight, blankets, sharp knife, ex- 
tra shoes, first aid kit, signal flares, five gallons of water, magnetic compass, 
one can dehydrated milk, two 45-ca!:bie pistols, food concentrate, box of 
matches. 

For these open-ended procedures, an extensive collection of non- 
routine problems is an essential resource for teachers. More and more 
substantive problems are becoming available commercially and in profes- 
sional journals. As teachers provide opportunities for students to work in 
groups, in pairs, or individually, problems can be selected that are ap- 
propriate for emphasizing and i?lustrating specific problem-solving strat- 
egies. 

SOME SPECIHC PROBLEM-SOLVING STRATEGIES 
Thinking Aloud 

When using this strategy, people say aloud their thoughts while at- 
tempting to solve a problem. Expressing thoughts, especially at sections 
of a problem where difficulties or hesitancy arise'?, is a good way to avoid 
skipping steps in reasoning, jumping over important information, or be- 
ing unaware of the point at which being bogged down occurred. 

Thinking aloud while solving problems requires practice. At first, 
many students find it difficult to vocalize their thoughts as they work 
problems. However, students do get used to expressing in words the 
steps they take, and then gain confidence in talking out the problem in 
front of the teacher and other students. This technique is used in full 
class settings, in small groups, and in one-to-one discussions between 
student and teacher. The choice of setting depends on the nature of the 
problem, the students, and the teacher. 

From thinking aloud, students learn to listen to each other, to locate 
breakdowns in reasoning, to learn where the stumbling point is, to real- 
ize how different people approach the same problem at the same time. 
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Students and teachers are often amazed at how much they can learn 
from each other by thinking aloud. 

Using Trial and Error 

Trial and error is often underestimated as a problem-solving strategy, 
but it can be a key strategy in tlie solution of some problems. Trial and 
error can be applied systematically by simply trying different solutions to 
sec if they work. More often than not, however, the search can be nar- 
rowed by taking into account relevant knowledge and, by inference, re- 
ducing the number of solutions to be tried. 

Trial and error can also be advantageous in getting a feel for a prob- 
lem. Trying out a reasonable guess, even if it does not work, can give 
valuable information. For example, if trying to find a decimal approxi- 
mation for the square root of 2, one might try 1.5 (1 is too small because 
1x1 = 1, and 2 is too big because 2x2 = 4). Since 1.5 x 1.5 = 2.25. 
1.5 is too big, but that is valuable information because it directs the next 
attempt to a number between 1 and 1.5. Teachers should encourage stu- 
dents to make reasonable guesses at times and .should specify for them 
the value of what was learned from trial and error and how an error can 
narrow the search for a solution. 

This same way of thinking about the information gained from an im- 
perfect attempt can be applied to solutions of interpersonal problems. 
Suppose a father and his daughter are applying the problem-solving pro- 
cess to the condition of her room, particularly in regard to the dirty 
clothes on the floor and on the furniture. An idea to try might be to put 
a clothes hamper in her room. Both would agree that this is a trial solu- 
tici: to be evaluated, say in three weeks. If the solution is not the right 
one, the attempt still will help to clarify the problem and will lead to a 
better solution. 

One roadblock to becoming a good problem solver is reluctance to 
take a risk. Many adults have been conditioned over the years to believe 
that there is some strategy or way to proceed in solving a problem that 
they think they should have learned, and if they can't remember how to 
solve this kind of problem, they simply give up. Teachers are confronted 
with this attitude frequently when their students complain that they 
haven't had this yet. Indeed, there are many specific approaches to prob- 
lems that can be learned. But good problem solvers are not hampered by 
the conviction that there is only one way to solve a problem. They do not 
rely on some outside authority but have confidence in their own ability 
to generate ideas. Teachers can encourage students to become self-reliant 
by freeing them to make reasonable guesses and to use trial and error to 
gain insight into a problem. 
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Working Backwards 

Sometimes it is easier to solve a problem by working backwards rather 
than attacking the problem head on. As an example, consider the fol- 
lowing problem from Moshe Rubeostein's Patterns of Problem Solving 
(4. p. 19): 

Problem — How many tennis matches of single elimination must be 
played by 1025 players before a winner is declared? 

Most of our students start at the beginning by figuring there would be 
initially 512 games v/ith one player getting a bye. Next there would be 
256 matches with 1 bye, then 128 (1 bye), 64 (1 bye), 32 (1 bye), 16 
(1 bye), 8 (1 bye), 4 (1 bye), 2 (1 bye), 1 (bye), finals, -jnie sum of 
512, 256, 128 . 4, 2, 1, 1 is 1024. 

It is much more direct and general to start from the end and view one 
winner and 1024 losers, and note that each loser would play one los- 
ing game in a single elimination tournament. So there would be 1024 
matches. 

This working-backwards technique not only yields a solution; it also 
displays a unique strategy that can be used for many problems. The solu- 
tion path for the tennis match problem is more important than the an- 
swer since the path yields a general method for solving such problems- 
work backwards. The solution is known for any number of N players; 
that is, N- 1. 

Working backwards has many usefiil applications. Suppose you arc 
writing a position paper to convince your boss to accept a particularly 
crucial idea. In thinking about how to draft the paper, you might begin 
by working backwards and ask yourself, "What kinds of questions would 
the boss ask me? What would be the boss's major objections? How do I 
keep from offending the boss?" By working backwards, by starting with 
the goal, you can write a more convincing paper. 

Finding All the Possibilities 

Another important strategy for ^^^tvlylem solving is to have a systematic 
way of listing all possible outcomes of some occurrence. The system must 
ensure that all possibilities are listed and also that only those possibilities 
that make sense from the stmcture of the problem are listed. 

Tl;inking exercises about drawing marbles from bags are useful for de- 
veloping orderly ways tc exhaust all possibilities, and they can be gener- 
alized to fit a large number of actual situations. An example: Suppose 
there are four marbles in a bag, numbered 1, 2, 3, and 4. What are all 
the ways to draw out the marbles one at a time if, once a marble is 
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dtawn, it is not returned to the bag? One could actually make a list of 
the ways with the help of a running conversation with oneself. 

"O.K. Suppose I take out the 1 first. Til list the ways if 1 is drawn 
first and 2 is drawn second." (1234, 1243) **Now what are the ways for 1 
first and 3 second?" (1324. 1342) **Now. 1 first and 4 second." (1423. 
1432) A similar conversation goes on with oneself to list the ways if 2 is 
drawn first (6 ways), if 3 is drawn first (6 ways), and if 4 is drawn first (6 
ways). So there arc 24 ways in all. 

Another skill for finding these 24 possible ways is to draw a tree. 



4 choices for 1st marble 




A A A A 



2341@4 1241 23 3 choices for 2nd marble 
(so far 4 x3 or 12) 




34 2423340)4 1 324 1412231312 2 choices fc. 3rd marble 

(so far 4 X 3 X 2 or 24) 



4^42 3 24 3® 131424 



2 1 3 2 3 i a 1 



1 choice for 4th marble 
(4 X 3 X 2 X 1 or 24) 



There arc 24 paths down this tree and the one that is indicated in the 
drawing represents the combination 2314. 

The skill of drawing a tree to determine all possibilities is an impor- 
tant one. Suppose all the possible ways to arrange ten digits (without re- 
placement, as in the example above) were critical information for the so- 
lution to a problem. Listing all the possibilities would be formidable and 
the tree would be impractical to draw. But by reducing the problem to a 
simpler problem (another problem-solving strategy), one could realize 
that there is a pattern for finding the number of combinations. The tree 
for the four-digit problem makes it clear that there are 4 x 3 x 2 x 1 or 
24 ways to arrange four digits. So it is logically sound to compute 10x9 
x8x7x6x5x4x3x2xlto find the number of ways to arrange ten 
digits (without replacement). 

This kind of thinking Is a useful problem solving skill. The four-digit 
problem has the same structure as figuring uui. for example, these 
problems: 



• How many different ways can 4 colors be used to paint a car if the 
colors for the body, the top, and two parts of the trim are arranged 
differently? (24 ways) 

• What is the probability of drawing a winning number'* 2 14 3 
from a box containing four chips labelled "1," ''2," ''3," **4'7 
(1/24 or 1 of the 24 possibilities) 

• How many different routes are there that reach all of 4 cities only 
once and that could originate in any of the four cities? (24) One 
such route, (1) Cleveland to (3) St. Louis to (2) Kansas City to (4) 
Chicago, is shown below. The illustration shows that regardless of 
the city of origin, any other city can be reached next, making this 
situation analogous to the 4-digit problem. 



Often the number of ways to do something or the likelihood of an 
event occurring is impoaant information for solving a problem, not only 
in mathematics, but also in other subject matter areas. It is a skill that 
can and should be taught as one of many problcm-solving strategies. 

Time Management 

Time management can influence problem solving. Poor scheduling 
can result in insufficient time for thinking through a problem, or per- 
haps never even getting to the problem. An appropriate amount of time 
must be allocated for reflecting on the problem, for considering different 
ways to approach a solution, and for reviewing and critiquing the steps 
used. The pressure that can result from poor scheduling can cause subpar 
problem solving by limiting the amount of planning time and the time 
available for patient deliberation. A student's patience and perseverance 
arc often keys to good problem solving. Good time management skills 
ire a necessary condition. 

^ One might recommend to students that they keep a chart of their ac- 
uvities to use as a basis foi managing their time better. Time priorities 
Dften have to be set each day and a chart or list caii help. Some students 
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do not manage their own time well enough to acquire an essential piece 
of knowledge, get to the library, or talk to , 'meonc who can help them. 
Allocating specific blocks of time to specific tasks according to their im- 
portance and the time they require is a useful skill. Systematic reflection 
on one's use of time and on how much is lost if time is used inefficiently 
can lead students to modify their own behavior. 

Time management requires scheduling, but flexibility in following a 
schedule is also important. For example, there is a problem-solving strat- 
egy that is useful when one has come to a dead end or exhausted all 
ideas for approaching a problem. Wickelgren calls the strategy incuba- 
tion and it means simply to get -iway from the problem for a while (6). 
It is a conunon experience to sleep on a problem and to solve it with a 
new insight the next day. Even when time is limited, as in taking an 
exam, going on to other problems and then coming back can be useful. 
Teachers can model this strategy from time to time by leaving problems 
with students instead of rushing to solve them before the bell rings. 

The key to time management, then, is to recognize the need for time 
to gather information, to try different ideas, to critique solutions, and 
also to have the flexibility in one's schedule for some incubation time. 

Reasoning Cridcdly suid Logically 

By observing student: when they talk aloud about their problem solv- 
ing* checking their papers, and observing their activities, the teacher can 
disccm the extent of their deficiencies in logical and critical reasoning. 

One of the major problems students have is dealing with ambiguities 
in the English language. For example, consider the real-life story of a 
famous mathematician who had to take a driving examination. He had 
memorized many statements from a booklet, including "It is illegal to 
park within fifteen feet of a fire hydrant." As part of the test, he was 
given some tme-felsc statements, one of which was "It is illegal to park 
within nine feet of a fire hydrant.** The mathematician checked "true** 
on the grounds that if the statement he had memorized was true, then 
the statement on the test was true. The examiner, however, claimed that 
the correa response was "false,** since the statement in the booklet ex- 
plicitly mentioned fifteen feet and not nine feet, even though the math- 
ematician was correct, according to the rules of logic. 

Students need to be given more practice and guidance in dealing with 
the logic of problem solving. A particular emphasis should be placed on 
teachers* giving them many sound, appropriate problems to work and 
listening to diem reason aloud. As a resource for this activity, the au- 
thors strongly recommend An Introduction to Logic by Exner and Kauf- 
man (2). 




Critical reasoning is another area of student deficiency. Students often 
lack skills to zsscss expressed ideas, beliefs, and statements that one en- 
counters daily through the media and through remarks made by people 
in such forms as opinions, reports, and rumors. 

The process of critical inquiry must be an impartial one. Judgments 
and evaluations are delayed until the data have been collected. Observa- 
tions, people's opinions, and collected information should all be assessed 
before decisions are made. The aim is to be objective, avoiding precon- 
ceived versions of the results. The process should be open enough to in- 
vite further inquiry if people are not satisfied and problems are not 
solved. Also, in critical inquiry, people's feelings are often involved. Re- 
spect for people's personal dignity must be remembered when people are 
the objects of the inquiry. 

Another irnportant pan of the critical inquiry is evaluating the as- 
sumptions being made during the inquiry. If assumptions are not clearly ' 
in mind, then invaUd conclusions can be drawn, inappropriate decisions 
made, or people's feelings hurt. 

People can improve their crirical reasoning skills. It is evident from the 
authors' experience that there is no subsutute for practice. Students must 
be given good situations, problems, and simulations from which to de- 
velop and sharpen their skills. 

Gathering, Recording, and Analyzing Data 

The first step in problem solving is to understand the problem. When 
full information is presented to a student, understanding the problem 
involves reading carefully, eliminating extraneous information, and, for 
some problems, drawing a sketch or a diagram or organizing given data 
in a table. These steps are obvious in solving the usual kinds of problems 
students are given in school. Unfortunately, most problems encountered 
in one's life at work, at home, or socially are not so neat. Crucial or 
helpful information is often missing and die problem solver must have 
skills not only for obtaining necessary information, but also for recogniz- 
ing what information is needed. Later in life, students may need tliis 
skill for problems like "What steps can I take to effect a behavior change 
in person Y?"; **To cut costs and maintain sales volume, where can 
money best be saved in the production of product X, packaging or ad- 
vertising?"; "What is the best solution for a problem involving a dis- 
agreement between labor and management?" 

Data gathering can occur on many levels. In some cases, unstructured 
observation is useful. For example, simply watching a production line for 
an hour could help a person generate ideas for a more structured effi- 




108 



10 



cicncy study; or a task-oriented group could be observed for clues about 
group discord. More analytical data gathering involves the use of check- 
lists or coding of events or behaviors. Once data are collected, a second 
skill is to summarize the information in meaningful form. If the infor- 
mation is quantitative, data from a checklist can be recorded in a variety 
of graphs, tables, or figures. Nonquantitative observations can be catego- 
rized or written up as a case study. The skill of selecting a way to repre- 
sent data interacts with a third skill, analyzing observational results. 

Social and interpersonal problem solving can also require data gather- 
ing. Much of this must be done via observation of people and their in- 
teractions. For resolving conflicts between two people, the needs of both 
persons must be known, and good listening skills can provide much of 
the necessary data. Many interpersonal problems involve needs, prefer- 
ences, or values of groups of people. Useful information can be collected 
via interest surveys, evaluation forms, or other questionnaires. 

If instruction in problem solving is to be transferable to real-life prob- 
lems, students must learn to gather relevant '-"formation, and they must 
be armed with the tools they need foi .w^^rding and analyzing their 
observations. 

SOLVING REAL PROBLEMS 

Problem-solving skills should be an integral part of the curriculum in 
all subjea matter areas. Teachers can emphasize the importance of prob- 
lem-solving skills by looking for opportunities for students to solve prob- 
lems that occur in their everyday lives. Active involvement in meaningful 
problem solving is invaluable and should occur at all grade levels. Fol- 
lowing are some examples from our own observations: 

• a high school biology class in which the problem of too much noise 
during lab periods was solved by the students in such a way that 
they monitored themselves and increased their productivity; 

• a fourth grade teacher facilitating a rule-setting session during the 
first week of school; class rules were determined to satisfy students 
and the teacher, and consequences were agreed upon; 

• a first grade teacher dealing with two students who were disputing 
the ownership of a red felt pen; she directed tlie students to go out 
in the hall, settle the matter, and report their solution to her; they 
did. 

Valuable lessons are learned when teachers facilitate problem solving 
when natural opportunities arise. Such learning experiences with real 
problem solving are often remembered above all others. 
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RESTRUCTURING WHAT WE TEACH 
TO TEACH FOR CRITICAL THINKING* 

by Robert J. Swartz 

Robert j, Swurtz argues that critical thinking can only be taught successfully if it 
is fully integrated into content-area teaching: add-on approaches will not be effec- 
tive. He provides sevcrd examples of how the curriculum in content-area instruc- 
tion can be restructured to allow for the infusion of critical thinking skills into 
classroom work, Swartz suggests that, through analogy and guided practice, stu- 
dents at all grade levels can learn essential critical thinking skills; further he main- 
tains that these skills can be applied to all academic areas, as well as to real-life sit- 
uations. In addition, he sees critical thinking skills working in combination with 
creative thinking skills. 

The author is Co-Director of the Critical and Creative Thinking Program, and 
Professor of Philosophy at the University of Massachusetts, Boston, (A shorter ver- 
sion of this chapter appeared in Educational Leadership (May 1986) and is forth- 
coming in Thinking Across the Curriculum, the 1986 Yearbook of the Massachu- 
setts Association of Supervisors and Curriculum Developers.) 

AN APPROACH TO BRINGING CRITICAL THINKING 
INTO THE CLASSROOM 

The phrase "critical thinking'* is used in educational circles today al- 
most as often as "computers'* was three years ago. However, bringing 
critical thinking into classrooms that are steeped in efforts to help chil- 
dren learn all the facts they can is not at all like bringing in a new piece 
of equipment that we can learn to use in an hour. Add-on approaches to 
critical thinking in the curriculum- even if based on the inttoduction of 
one of the many new curriculum packages available today — will be a 
frustrating experience if they are surrounded in other parts of the curric- 
ulum by much the same teaching we see every day. Further, given the 
variety of different things that are now called "critical thinking," it is 
hard to know whether even these add-on curricula will really help stu- 
dents to develop the critical thinking we hope for. 

In contrast, teachers who have taken the time to think through what 
critical thinking means, based on their own experience and their study of 
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others' attempts to make this notion dear, have turned away from rely- 
ing on prepackaged curricula and have risen to the challenge to infuse 
critical thinking into their teaching by restructuring the same content 
that they have been teaching. The results are often exciting, always ener- 
vating, and constantly being refined in ways as numerous as individual 
teaching styles. Once teachers embark on this road, there is no retreat- 
ing, and teaching for critical thinking eventually permeates their teach- 
ing as naturally as reading and writing do, and in ways that no prepack- 
aged curriculum can duplicate. 

In this paper I will illustrate this process by first starting with some of 
its products, the classroom work of a number of teachers who have in- 
fused critical t hinkin g into their teaching. What critical thinking actually 
involves will emerge from this look at what teaching for critical thinking 
has become for these teachers. We will see that it is more ,than many 
well-meaning educators who use this term take it to be. We will also see 
that it is nothing esoteric that we need a massive amount of technical ex- 
pertise to master. We do it often, as do our students, but we can all do 
it better, and we can certainly teach our students to do it more systemati- 
cally and pervasively than they normally do. Teaching for critical think- 
ing in this way brings out the best in teachers and ultimately in their 
students. 

TEACHERS TEACHING FOR CRITICAL THINKING 

The following examples, drawn from a number of Massachusetts 
teachers who use this approach to bring critical thinking into their class- 
rooms, will illustrate its potential. These examples are typical of what 
other teachers in other cities as far apart as Baltimore, Maryland, and Ir- 
vine, California, are doing. 

Kevin O'Reilly, a high school American history teacher from the Ham- 
ilton-Wenham school system, starts his lessons about the reliability of 
sources of information in history by staging a scuffle in the corridors out- 
side his classroom and then trying to ascertain what happened by asking 
students who were in the vicinity. The differences in the accounts his 
students give are like the variety of accounts that were given about who 
started the firing in the Revolurionary War at the Batde of Lexington in 
1775. The attempts by these students to determine which of the eyewit- 
nesses gave the most accurate account of the scuffle, and their refleaions 
on why one account is better or worse than another, arm them with cer- 
tain critical skills they draw on again and again in Kevin's classroom. 
These skills relate to the reliability and accuracy of eyewitnesses, of obser- 
vation, and of sources of information in general. In the immediate con- 
text of their study of the Revolurionary War, riiese skills put Kevin's 



O 112 

^ 1.13 



students in an excellent position to make informed critical judgments 
about the accuracy of various textbook accounts of this incident which 
other students in other classrooms are direaed to read simply to get the 
facts. 

These skills are, of course, important not only in the study of history. 
They arc important in ascertaining the credibility of a vast amount of in- 
formation passed ^o us through a variety of sources in everyday situa- 
tions, usually through the media. Kevin tries to teach so that these skills 
will not only be helpful in reading history, but in this broader arena of 
the everyday lives of his students; he tries to help them transfer these 
skills out of his immediate classroom setting into their everyday thinking 
by the use of analogy and guided practice on different examples (1). 

Kevin's overall approach — that of restructuring traditional content to 
teach for thinking — is an approach that is not restriaed to American his- 
tory or to high school. Cathy Skowron, a first grade teacher in the Prov- 
incetovm Elementary School, uses the same technique when she follows 
up a reading of the tale of Chicken Little with a discussion, prompted by 
her questioning, of whether the other animals should have trusted 
Chicken Little, and how they could have determined her reliability. Here 
Cathy bases her lesson on the same critical thinking concept, that of the 
reliability of sources of information, but structures her lesson in a grade- 
appropriate way. Many teachers just use the Chicken Little story and oth- 
ers like it to read from in order to help students build their listening 
skills and perhaps their vocabubxy. Cathy restructures the way she uses 
the same material to teach for critical thinking by integrating question- 
ing techniques keyed to her goal of helping her students think about the 
reliability of sources of information. There are a rriultitude of other con- 
texts, in other subject areas, and at other grade levels, in which the same 
skill can be taught, reinforced, and elaborated. 

Cathy Skowron also prompts her students' thinking about whether 
Chicken Little had good evidence that the sky was falling herself. Could 
there have been something else that made whatever hit her on the head 
do so other than the sky falling? What could it have been and how could 
we find out what actually caused this? 

Causal explanation and causal inference involve a cluster of different 
critical thinking skills from those involved in thinking about the reliabil- 
ity of basic information we get from others or through observation — 
skills at the use of evidence in reasoning about cause and effect — that are 
also crucially important in our everday lives. Accurate judgments about 
what caused what are necessary in our attempts to control our environ- 
ment, whether it be the immediate envirorunent of our daily lives or the 
broad environment of the natural world in which we live. They are also 
crucially important in assessing the many claims people make directed at 
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influencing our bclicfe about the efFeccs of certain courses of acdon— es- 
pecially the purchase of various products through advertising. 

Causal explanation also plays a role in determining responsibility. 
Whose fault something is depends in part on whether the penon in 
question caused what we are concerned about. But it involves more than 
just detcimining what caused what, and there is no substitute for good, 
dear, critical thinking about such questions. Another teacher, this time a 
high school English teacher in the Groton school system, Cathy Peabody, 
asks th^e questions of her students in thinking about the play Komeo 
and Juliet. Usually in English classrooms this play is read for vocabulary 
building, plot analysis, and Uie study of character. Cathy, recognizing 
that it is a play in which chauce, emorion, misunderstanding, and delib- 
erate intent interweave in a causal web to bring about the tragedy, uses 
it to help her students develop critical thinking skills concerning causality 
and responsibility. What was the complex web of causes that led to the 
tragedy of the two lovers? Who, if anyone, was responsible? The depth 
of the activities that she prompts starting with questions like these brings 
her students to the depthr of questions about causality and responsibil- 
ity, building on the same core of inferential skills that Cathy Skowron 
introduced in her elementary school classroom. And she, too, helps them 
see analogies in their own experience as does Kevin O'Reilly, so that 
transfer of these skills will be facilitated. 

There are a multitude of similar opportunities across the curriculum 
for restructuring what is taught to teach for the duster of critical think- 
ing skills related to the use of evidence and reasoning about cause and 
efifect: well-founded explanation, prediction, and generalization. This is 
not such a difficult thing to do once we think about it a litde. Teachers 
who take the time to think through what these skills involve usually find 
that many already existing curriculum books that claim to include activi- 
ties on these skills have an inadequate conception of them. 

Restructuring traditional content is, of course, not the only way that a 
teacher can bring critical thinking into the classroom. Being sensitive to 
real-life situations in which these skills are important can prompt teach- 
ers to structure entirely new activities into their teaching that involve the 
sanie critical thinking skills that Cathy Skowron and Cathy Peabody ba5e 
their lessons on. The technique is the same: infusing teaching for critical 
thinkiiig into content material based on an understanding of the requi- 
site skills and utilizing spedal thinking-skill-oriented techniques. This 
way of bringing critical thinking into the classroom complements and 
can reinforce what teachers do in restructuring traditional content. They 
are especially important in teaching for tiie transfer of these skills. 

In the fourth grade classroom of Phyllis Cooper in the Dennis- Yar- 
mouth school system, for example, there is a similar concern about accu- 
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rate appraisal of cause and efFea. While Phyllis docs restructure ' radi- 
tional material as Cathy Scowron does, on this occasion she focuses the 
attention of her students on a specific problem about the school lunch- 
room. What is causing the fact that students are more and more unable 
to finish their meals by the end of the period, and that there is a rise in 
anxiety and agitation in the lunchroom that everyone has noticed over 
the past two weeks? What can we do about this? This kind of fescarch 
applies the same skills of casual inference to an actual situation. Thr con- 
cept of causal inference that Phyllis helps the students to use and the 
standards they develop of good causal judgment are the same as those 
employed by Cathy Peabody and Cathy Skowron, though again grade- 
appropriate. 

There arc, of course, a multitude of other real-life issues that teachers 
can bring into the classroom that arc rich in opportunities to teach for 
critical thinking. These acdviries can go hand-in-hand with using the 
same techniques in restructuring traditional material to build in a focus 
on critical thinking. When this is done, the important thing is consisten- 
cy in the use of the specific skill(s) involved, the use of the same termin- 
ology, and helping students see the analogies in the various examples 
that are used to teach for specific skills. 

Such activities should not be a substitute for resaucturing what we or- 
dinarily teach, however. Without restructuring the content of our main- 
stream instruction, such activities tend to separate: teaching for thinking 
from where we want students to exercise and dvtvelop good thinking 
most: through the teaching we do in the core of the curriculum. As ex- 
citing as they may be, their impact will be minimal. Juxtaposed against 
restructured teaching, howevtjjr, they become powerful adjuncts. The real 
challenge for teachers in the thinking skills movement is such restructur- 
ing. The examples presented show how we can meet that challenge. 

THE CONCEPT OF CRITICAL THINKING 

The teachers mentioned, and the lessons they have developed, arc 
only a snfall sample of a growing nuiribcr who have produced critical- 
thinking-oriented lessons and units that are equally exciting. They all re- 
veal a rich concept of critical thinking that many now feel is amenable to 
the skills approach these teachers have adopted. Thinking critically im- 
pacts on questions about what we should believe and do. Practicing it in- 
volves the use of certain skills, and understanding what these are and 
their appropriate application can lead to their being integrated into our 
daily teaching routines in ways that are bound to impact on the lives of 
our students outside school. Skills related to discriminating reliable and 
unreliable sources of information, accurate observation, good and bad 
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reasoning and inference (involving the use of both evidence and deduc- 
tion), and the array of skills necessary to achieve the clarity we need to 
a^css these processes eiEfectivcly are now recognized to be part and parcel 
of critical thinking. The important thing about these skills, in contrast to 
other thinking skills, is that their eiEfective use involves us in the develop- 
ment of viable standards which we can use to make these discrimina- 
tions. These, too, should be the results of clear critical thought, and not 
be simply taught to students in traditional ways. 

Critical thinking skills presuppose others involving perceptual and con- 
ceptual abilities, and such skills as the ability to categorize, classify, rec- 
ognize patterns that can also be the subjects of thinking-oriented lessons. 
They also work hand-in-hand with other skills often called creative think- 
ing skills. Besides lessons direaed at specific critical thinking skills, stu- 
dents should be given opportunities to use whole clusters of different 
skills, including both critical and creative thinking skills, in thinking 
through complex issues. This will avoid the dangers of fragmentation to 
which skills approaches inevitably give rise. Contrary to what some have 
argued (2), combining a skills approach with such more holistic ap- 
proaches is not only possible but practical; the combination yields an ap- 
proach to teaching thinking that is more powerful than either. 

But skills alone do not make a good critical thinker. Teachers must 
also recognize something that thinkers from Plato onwards have under- 
scored in endorsing critical thinking as a way of life: that critical thinking 
must involve a whole cluster of thinking attitudes and dispositions: be- 
ing open-minded, considering other points of view, looking for all avail- 
able evidence, for example. Teaching for critical thinking, therefore, in- 
volves more than just routinely teaching students new skills. It must also 
involve helping them develop these key attitudes of thought (3). For this 
to happen effectively, students must be given opportunities to explore, 
investigate, make errors and correct them, and take risks. The changes 
necessary in classroom teaching to bring this about add a dimension to 
teaching for critical thinking that is of great importance to develop in 
systems firmly committed to critical thinking instruction as a goal. 

It is clear that this conception of critical thinking is a richer conception 
than is usually captured by taxonomies that locate critical activities under 
one, or a small number of, heading(s) such as "evaluation." This con- 
ception is finely tuned to incorporate such skill areas as reliable/unrelia- 
ble sources, observation, and causal reasoning. The most comprehensive 
taxonomy of critical thinking skills available today that includes this fine 
tunmg is that developed by Robert Ennis (4). While many approaches to 
teaching for thinking which incorporate only broader categories such as 
"evaluation" sometimes promote interesting classroom approj^ches. 
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there is often too little aiscrlmination between the variety of skills that 
we rail upon for AI^Fercnt types of critical determinations in critical 
thinking (5). This rtsdts in litde or no direct instruction about many of 
these important skills. In this wc sell our students short. Breaking free of 
reliance on such broad categories and thinking through ihe different 
things we must do in the variety of circumstances calling for critical 
thinking provides a deeper appreciation of what is truly important, and 
exceptionally teachable, in teaching for critical thinking. 

The richness of the application of this concept m.ust strike us here as 
well. Some have argued that ttuz critical thinkixig must be practiced only 
on a small set of special problems — for example, philosophical prob- 
lems— and that to teach for critical thinking wc must bring philosoph> 
into the classroom (6). I feel that such problems, as the frcc-will/dcter- 
minism problem are wonderftil and intriguing issuci? fur students to 
grapple with, and excellent vehicles to stimulate good, clear, critical 
thinking. But to restrict critical thinking to just thcsr issues robs us of a 
wealth of viable applications of critical thinking. Indeed, more than 
that, it makes it seem that critical thinking skills applied to issues zl^ut 
the accuracy of what we read in the morning newspaper are misappLed. 
The aidcal thinking concepts the teachers cited in this chapter use aj a 
basis for their lessons show not only how familiar we all are with critical 
thinking, but also how various the applications of this concept arc in our 
daily lives. Bringing this into the classroom is exactly what teaching for 
aitical thinking should be. 

BRD^GING CRITICAL THINKING INTO THE CLASSROOM 

Hov; easy is it for teachers to do what is described in this chapter? It 
can't be done overnight, but it doesn't take years. We are all familiar 
with what it is to think critically, but this familiarity needs refinement, 
broadening, and must be constantly in our consciousness. Teachers ex- 
ploring issues critically is an ideal way to provide raw material for the 
kind of look at this concept that can serve as the basis for the three les- 
sons described above. But it does more: it models what the same teachers 
will want to help their students do. So here we have one important in- 
gredient in adopting the approach this chapter focuses on. But this is not 
enough. 

The lessoiis commented on were all developed with the conscious in- 
tention of translating the teacher's understanding of certain critical 
thinking concepts into classroom activities that would help students use 
and understand the critical thinking skills involved. Time is needed to 
refine this process. Essential to it is an exploration by teachers of key crit- 
ical thinking skills such as distinguishing reliable from unreliable 
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sources, or the use of evidence in such activities as makiiig well-support- 
ed predictious and generalizing, and a sensitivity to the scope and variety 
of their application in nonacademic and academic contexts. Ideally, this 
should happen in a setting in which groups of teachers work togedier to 
bounce their ideas off cadi other, perhaps supported by an ongoing rela- 
tionship with a aitical thinking specialist. Bringing the results of class- 
room applications back to this group is a further help in detecting things 
that can be improved., 

This approach to bringing critical thinking into the classroom can be 
called the conceptual-infusion approach (7). It is the most powcrfiil ap- 
proach to bringing teaching for critical tbiriking into classroom activities. 
It requires more than individual teachers' wanting to bring aitical think- 
ing into their teaching. Any school system that sets the infusion of criti- 
cal thinking into mainstream instruction as a goal must be willing to 
provide the tune and support needed for this enterprise to succeed. 
Without this we will have only second-best. And why should we settle 
for that? 
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DEVELOPING METACOGNITION 
IN COMPOSITION WITH 
PEER RESPONSE GROUPS 

by Lynn Longer Mccks 



Lyrtfj hanger Mccks discusses using peer response groups to improve elementary 
school students* writing. The class is student-centered: students work with partners 
or in groups, reading, praising, offering suggestions and asking questions about 
each other* s writing, ITorking together and externalizing their thinking helps stu- 
dents develop an internal control editor. Through talking aloud, students learn to 
listen to the internal voice that is the core of all writing. In a peer response group 
class, the teacher models the questioning and revising techniques that are central 
to this process. The teacher is a classroom resource, walking around the room, an- 
swering questions when asked, reinforcing appropriate bebcvior. 

The author is Assistant Professor of English, Utah State University, Logan, 



TIME: 



January 



PLACE: Third grade classroom 

SCENE: Students, gathered in small groups, arc engaged in an in- 

tense discussion. They hardly notice their teacher who 
walks around the room listening and answering 
questions. 

OVERHEARD: 

Elizabeth: Why did you smell the floor? 

I wanted to see what it was. 



Brent: 
Elizabeth 

Brent: 
Stacy: 



You mean, you just bent down and thought, "Oh, it 
smells like chocolate?" 

Yes. 

Well you should write chocolate in, because I don't think 
anybody's going to know what you're talking about. You 
know, you just smelled the floor? You just got down on 
your hands and knees and went [sniflf]? 
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Fara: [reading] "Dafiy the dolphin swims all day." What else 

docs he do? Docs he cat all day? 

Holly: No. 

Fara: Docs he like fish? 

Scan: So, should I put down, "Copy Cat plays with my dad's 
socks"? 

Brent: Why do'^'t you put in that she didn't have any babies? 

Scan: No, she's only a kitten. 

Brent: Oh, you mean a little one? Or a big one? 

Holly: No, that doesn't sound good. 

Fara: Put "in the hot." 

HoUy: Okay, [reads] "In the hot summer breeze because 
Daffy..." 

Fara: You could put "to cool down." 

Holly: Wait. I want to work on this last line. Wait. 

Fara; [suggesting] "In the hot summer breeze to cool down." 

Holly: No, 'cause water is cool. Plus there's a breeze. 



The third graders are helping each other revise their compositions with 
a technique called peer response. Through instruction, the students have 
learned to think metacognitively about writing: they have conscious steps 
and strategics that they use when they write, and they have developed 
iocer voices that help them to revise (25). 

Students taught to collaborate during revision learn to function at 
what Piaget (29, 30) called the formal operational level (25). As a result 
of their interaction during revision, specifically during peer response 
groups in which students read each other's writing and make suggestions 
for improvement, students learn to manipulate ideas, to reason on the 
basis of verbal statements, to suggest alternatives for language, and to 
make recommendations for change (25). 

WHAT ARE PEER RESPONSE GROUPS? 

Even though peer response groups go by different namc&- peer revi- 
sion groups, editing groups, peer tutoring;, wikinp uruw;.s, vuiiing 



120 

121 



collaborativcs— the peer response concept is the same: students meet 
with partnets or in groups to help each other revise their writing (20, 23, 
25). Regardless of the name, peer response groups have three things in 
common: 

1. Students read each other's writing. 

2. Students praise each other's writing. 

3. Students offer suggestions and ask questions to help improve each 
other's writing. 

WHAT IS THE PURPOSE OF PEER RESPONSE GROUPS? 

A peer response group's major purpose is to teach students to wntc 
better compositions through teaching them to think metacognitivcly, 
and through encouraging them to have a positive attitude toward their 
T/riting. 

HOW DO PIi.ER RESPONSE GROUPS WORK? 

Peer response groups allow students to take more responsibility for 
their writing. In addition, by helping cacii other revise, students learn to 
look at their own and others' writing from the reader's perspective. By 
receiving praise and suggestions for improvement, students become more 
confident in their ability to write. When students feel responsible for, 
have perspective on^ and show confidence in their writing, they have a 
better attitude toward writing, and they produce better writing (15, 21, 
25). 

WHAT CUSSROOM ENVIRONMENT 
SUPPORTS PEER RESPONSE? 

Peer revision groups function more successfully in a classroom where 
writing is important. The class should be student-centered, rather than 
teachcr-centezed, and have a workshop atraorphere in which the teacher 
and students sec themselves as writers, and in which the teacher gives the 
students responsibility for writing rather than taking the rolt of the sole 
writing authority (17» 19). 

WHAT IS THE HEACHER'S ROUE IN PEER RESPONSE? 

The teacher organi2es peer response groups and models tht procedure, 
questioning techniques, and revising. During the peer revision sessions, 
the teacher walks around the room, keeping students on task, answering 
questions, and reinforcing appropriate behavior (25). 

HOW DOES MODELING DEVELOP METACOGNITION? 

Modeling revision i:> the concrete demonstration of an abstract con- 
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ccpt. It is essential to their development of metacognition that students 
understand that writing is a recursive, messy process. Students need to be 
aware of the trial-and-error nature of composition— that most writing is 
the rc^t of the continual struggle to make meaning where there was no 
meaning. In order to understand the recursive nature of writing, stu- 
dents need demonstrauons. Both revision and questioning teclmiques 
should be modeled (25). 

Revision Techniques: Teaching Students to Be Messy 

Crossing out, underlining, drawing arrows, cutting and pasting—ways 
of changing text should be modeled. Students need to understand the 
impermanence of drafts, that anything can be changed, moved, left out 
and then later put back in. Students need to see how to be messy in or- 
der to be clearer (7). 

Questioning Techniques: Revising from a Reader* s Point of View 

Another value to modeling is that it teaches the students to look at 
their writing from the perspective of a reader. Students need to be 
taught to ask the same questions about the content of their text that a 
reader might ask. Learning to ask questions— "Does this make sense?" 
''Have I used the best possible order to present my information?" ''Do I 
need to include more details?" "Have I written too much or too lit- 
de?" — is essential to developing metacognition (25, 34). 

WHY IS IT IMPORTANT TO HAVE RULES 
FOR PEER RESPONSE? 

Students are more successful and efficient at peer revision when they 
are guided by a set procedure (25). The rules serve two functions: 

1. They reduce entropy by creating a format for the students to 
follow. 

2. They focus students on relevant features of revision and give them 
a hierarchical order with which to approach revision (10, 22). 

WHAT ARE THE PEER RESPONSE RULES 
FOR ELEMENTARY STUDENTS? 

1. Read your paper to your partner. Read exacdy what you've written. 

2. Ask what words your partner likes: Listen and underline them. 

3. Ask what ideas your partner likes: Listen and underline them. 

4. Read your paper again to your partner. 

5. Ask your partner for suggestions to make your paper easier to 
understand. 
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6. Write down on your paper the suggestions for improvement your 
partner gives you. 

7. Thank your partner for the help. 

8. Be proud of your work. 

FINAL EDITING 

Look for these: 

CAPITALS QUOTATION MARKS 

SENTENCE ENDINGS INDENTED PARAGRAPHS 

••ANDS" THAT GET 
OUT OF HAND (25) 

WHY SHOULD STUDENTS HAVE COPIES 
OF EACH OTHER'S WRITING? 

Peer revision groups are more successful when students have copies of 
each other's compositions and underline words and ideas they like as 
well as make revisions (25). When the editors revise their copies along 
with the author, the editors make more comments and more relevant 
conmients. There is less repetition in the groups because each student 
has a record of what had been said before; therefore, groups that actively 
mark all copies stay on task more efficiently (25). Another positive effect 
of both editors and authors making revisions on their copies is that the 
idea of revision is reinforced and so is the student-student teaching. 

WHY SHOULD STUDENTS READ THEIR 
COMPOSITIONS ALOUD? 

When students read aloud, they can hear their mistakes. Most changes 
that students make in peer revision groups are based on whether the 
writing under discussion sounds all right. Initially students rely on their 
internalized rules rather than on specifically taught external rules to tell 
them if their writing is correct (28). Reading the compositions aloud sev- 
eral times during the peer response process gives students a chance to put 
their tacit knowledge about language to work. Students hear their words 
differently when they read them aloud. 

WHAT TEACHING TECHNIQUES CAN SUPPLEMENT 
PEER RESPONSE? 

As a complement to peer revision, individual conferences are an im- 
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portant way to model peer group behavior and to reinforce the students' 
sense of power and accomplishment. The conferences are student direct- 
cd, just as the peer revision groups are. Students follow the same proce- 
dure: they read their compositions aloud; the teacher responds first with 
positive comments. In order to give control of the conference to the stu- 
dents, the teacher asks the student what kind of response the student 
wants: ideas, mechanics, or content revision (19). 

HOW CAN TAPE RECORDING AND VIDEO TAPING HELP 
STUDENTS LEARN PEER RESPONSE TECHNIQUES? 

Audio and video are essential parts of the techniques for teaching peer 
response. The audio and video tapes of students interacting in their peer 
Mvision groups become the basis for refining teaching and modeling. 
The audio and video tapes of successful groups can be used as models for 
other groups and as reinforcement to the groups who have performed 
successfully. 

HOW DO PEER RESPONSE GROUPS DEVELOP 
METACOGNITION ABOUT COMPOSITION? 

Developing Internal Locus of Control: 

When Teachers Give Up Power Without Giving Up Authority 

Gsntral to the ability to revise and work in peer revision groups is the 
concept of internal locus of control. The power to create, revise, and 
evaluate text should reside with the student, not the teacher. This sense 
of control over writing comes from knowledge about composition process 
as well as self confidence in writing ability (25). 

Metacognition: Thinking About Writing 

Metacognition is essential to developing internal locus of control. Me- 
tacognition is self-awareness, the ability to consciously think about the 
act of writing: to plan, make word choices, and revise with a sense of 
purpose (11). This ability is the result of knowing how an individual's 
unique writing process fits into the larger writing process. Knowing how 
to plan writing, how to reflect upon it, and how to revise it from a read- 
er's point of view creates self-confidence. 

The Internal Editor: The Audience Within 
A result of modeling and working in peer revision groups is the devel- 



opment of the internal editor. The internal editor is another name for 
audience awareness. Helping students develop an internal voice with 
whom they converse during the revision process is essential to developing 
their intetnal locus of control (25). When students read their composi- 
tions to their peers and hear the questions that their peers ask, they in- 
ternalize those questions and ask those same types of questions of them- 
selves as they are writing and revising (34). The peer revision group 
becomes a demonstration of reading the text from a reader's point of 
view. The demands of the audience become internalized because stu- 
dents have had immediate audience response to their writing. 

SUMMARY 

Peer response is a method of teaching writing which ultimately devel- 
ops students' metacognition and internal locus of conuol. When stu- 
dents develop metacognition about writing, their internal locus of con- 
uol also develops because students understand that writing is a process 
that they can control; they become responsible for their own learning; 
they rely on their internal editor, and relying on the internal editor en- 
courages continued dialogues with the inner self. 

Peer revision groups are certainly not the only way to help students de- 
velop metacognition and internal locus of conuol, but peer revision 
groups acate an atmosphere— and are created in an atmosphere— where 
talk is essential to writing. The peer revision rules are designed to reduce 
confusion and focus students on the important features of peer revision. 
The peer revision rales become the scaffolding (4) for the questioning 
strategy which begins the cycle of internal editor/ metacognition /internal 
locus of conuol. 

Ideally, the peer <:ommunity is an integral part of the cycle. For Carl 
Bereiter 

the idea of a community of scholars holds promise. Translated into practical 
terms, this would mean turning the classroom into a social setting for mutual 
support of knowledge construction, a setting that could eventually be internal- 
ized by the individual student (4, p, 221). 

Students best learn about writing in a classroom that is student-cen- 
tered and writing-centered where rules exist to support a process rather 
than dictate behavior, and where students working together become 
what Bereiter called a "mutual support of knowledge construction" (4, 
p. 221). This implies, as Janet Emig (14) and A. N. Applebee (1) point- 
ed out, that even though most classrooms are teacher-centered, peers are 
still the most important audience for students* writing. It also implies 
that the "teacher-centered presentation of composition. ..is pedagogical- 
ly. developmen tally, and politically an anachronism" (4, p. 100). 
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BASICS IN BLOOM 

byNormaJ. Hoelzel 



NormtJ. Hoekel uses Bloom's taxonomy to develop students' quesHon-Renemt- 
tng skdls. Shedlustrates how dl levels of the taxonomy can be translated into stu- 
dtnt-genemted questions by average students. In her system, the utter levels of 
Blooms taxonomy are not limited to use with gifted students. She finds that stu- 
aents become more active learners as they improve their question-asking skills and 
become less dependent on the teacher far stimulation: "They use the taxonomy 
no only to retnfarce basic areas of study, but also to expand and challenge them- 
selves ana thetr classmates in many other areas of study. " 

j^^fjufbor teaches fifth grade at the Vineland School, DeSoto, Missouri, school 

Developing the ability to think, and thus to question, is the basis for 
all other learning. In the very early elementary grades mechanical rote 
an<l memory work commonly take precedence. However, we should con- 
sider the feet that in a high-tech world, it might be wise to begin the 
teaching of e^qjandcd thinking skills at an early age. Unfortunately, it is 
weU known that elementary and secondar; educators stress memoriza- 
tion. This is an important and necessary skill. However, analytical think- 
mg should also be developed if students are to be adept at reading com- 
prehension and problem solving, necessary in aU academic studies, and if 
they are to partiapate fully in a technological society. 
^ Fmding the best way to help students think analytically should be of 
interest to teachers on aU levels of learning. One effective way is to uti- 
lize the Benjamin Bloom Taxonomy of lliinking Skills. Unfortunately 
aU six levels of the taxonomy are not always used in the regular class- 
room. Normally, teachers use the first three levels: knowledge, compre- 
hension, and application; however, use of the upper levels-analysis 
synthesK, and evaluation— is often expected only in classes for the gift- 
ed. And when the taxonomy is used, we usually find it with teacher-di- 
rected activities, where the teacher asks the questions. Commonly, the 
assumpuon is that teachers ask questions and students answer them 
based on memory and rote learning. 

Teachers ask a tremendous number of questions. One study reveals that ori- 
mary sc-hool teachers ask 3V2 to SVa questions per minute! Elemen- 
tary school teachers average 348 questions a day. . . .yet. the typical stu- 
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dsnt asks approximately one question per month. (Sadker. Myra. and Sadker, 
David "Questioning Skills." In Classroom Teaching Skills, 2d ed. Lexington, 
Mass.: D.C. Heath & Co., 1982. Edited by James M. Cooper and others, p. 
150.) 

How well might students learn by developing their own skills of ques- 
tioning, thus possibly exploring areas that might not be brought to light 
by the classroom teacher. 

It is challenging to work with a process that encourages students to 
utili2e Bloom's Taxonomy themselves. They use the taxonomy not only 
to reinforce basic areas of study, but also to expand and challenge them- 
selves and their classmates in many other areas of study. The challenge 
and excitement of learning comes when they begin doing this them- 
selves, and do not always have to depend upon the teacher for 
stimulation. 

To understand this process, one must first understand the definition 
of the levels of Bloom's Taxonomy of thinking skills. 

Bloom's Taxonomy is probal^ly the best know.i system for classifying educa- 
tional objectives as well as classroom questions. There are six levels of 
Bloom's Taxonomy and questions at each level require a person responding to 
use a different kind of thought process [taxonomy is another word for classifi- 
cation]. (Sadker and Sadker, "Questioning Skills," p. 151.) 

These levels are as follows: 

KNOWLEDGE: This is the learning and repeating of information from 
memory— unfortunately, this information is often quickly forgotten. 

label repeat list recall recognize 

who what when where define 

COMPREHENSION: The student must have some knowledge and some 
understanding of subject and be able to restate information in her/his 
own way. The majority of classroom time is spent on this level. 

describe explain identify report compare 
illustrate review contrast compare locate 

APPLICATION: The student must be able to explain and apply rules in 
answering questions or problems. 

solve choose use select schedule 

employ classify operate translate demonstrate 

ANALYSIS: The student is required to think critically, to break infor- 
mation into parts and be able to offer evidence to support conclusions. 

detect infer determine question solve 

analyze test conclude criticize diagram 

O 129 

ERJC lOj 



SYNTHESIS: Students produce an original product or idea of their own; 
they make predictions to solve problems. 



propose assemble organize develop design 
produce plan predict arrange collect 

EVALUATION: The student now judges the value of the information 
collected and offers a solution for the problem. 



Initiating the use of this taxonomy in developing these questioning 
skills was a comparatively simple exercise in a self-contained class made 
up of 25 fifth grade students ranging in abilities from learning disabled 
to gifted, with reading achievement scores ranging from 2.4 to post- 
high-school level. Our school district is mostly rural, centered in a small 
Missouri community with students transported to school from a 50 
square-mile area. The district offers special classes for students needing 
remediation iii reading, language, math; for the learning disabled; for 
students needing special education; and for gifted students. Pull-out 
classes for the gifted were staned two years ago. This group was named 
the Discovery class, and of course, since it is new and it is well-known 
that the students going to this class are upper-level students, all students 
think they want to participate. In initiating the learning of these ques- 
tioning skills, I capitalized on this fact. 

To capture student interest, I first explained that some of the study 
skills I was about to inuoducc were skills commonly used only by the 
teacher in the Discovery classes. I further explained diat this method was 
probably not utilized by the students themselves in any other classrooms 
in the way that they would be expected to use it. They were told that 
they were the first students with whom I had tried this method of teach- 
ing, and that they— not the teacher— would be aski.^g most of the 
questions. 

Once I had their interest, their attention was then focused on a set of 
wall charts which gave each level of Blooiri, with verbs which a student 
might use on each of the six levels. Then we progressed through each 
level of the taxonomy, using very simple questions based on a subject we 
had been studying in social studies, cotton. For example: 

KNOWLEDGE: Name stMs where cotton would most likely be 
grown in the United States. 

COMPREHENSION: Explain why cotton grows best in these particular 
areas. 



decide 
estimate 



evaluate judge 
rate measure 



value 
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i^PPUCATION: 

ANALYSIS: 

SYNTHESIS: 



EVALUATION: 



Illustrate five uses of cotton in today's society. 

Debate the advantages of cotton vs. wool. 

Predict what the effect on our society would be if 
cotton had never brxome a product of our 
agriculture. 

Assess the value to our society of the invention of 
the cotton gin. 

As we worked our way through the charts and examples, student interest 
inaeased rapidly. It was especially exciting to see all students on eyery 
level participate enthusiastically in this exercise. 

The next step was to turn the questioning over to the students, based 
on the same subject, beginning with the knowledge level again and pro- 
gressing on to the evaluation level. Students were asked to choose anoth- 
er verb on each level, rather than using the one w.^ had just used. I was 
surprised at the quality of questions tiricse students immediately began to 
fire at each other, and the overall interest it aeated in the subject itself. 
All students were eager to take part, as they were thinking for them- 
selves, witli no threat of asking wrong questions. 

Once all students had an opportunity to question, and I was reason- 
ably sure that all had sufficient undentanding of the method, an assign- 
ment was given relating to the study of weather, which v/e had just com- 
pleted in science class. I was very pleased with the results. Some 
examples of student activities follow: 



KNOWLEDGE: 



COMPREHENSION: 



APPUCATION: 



Define baromete*t. 

Recall and name doud types. 

How does air affect weadicr? 

How does an anemometer work? 

What is it called when it rains, sleets, or snows? 

Illustrate a barometer and an anemometer and 

explain how they are used. 

Compare air moisture with air pressure. 

Explain the troposphere. 

Explain how an anemometer is useful. 

Draw a scene of the thiee cloud types and name 
the kinds of weather associated with each one. 
Design a machine to predict rain. 
Write a play about what you would be doing 
outside today. 

Plan and mite 2l weather report for today. 
Demonstrate how you might feel on a cumulus 
cloud day. 
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SYNTHESIS: 



EVALUATION: 



AJ^ALYSIS: Debate living in and out of the atmosphere. 

Discuss the advantages and disadvantages of be- 
ing a weather reporter. 
Dissect the clouds. 

Think of a way to walk in the clouds. 
Invent a new name for weather. 
Think of a way to make air pressure, and list the 
steps necessary. 

Decide whether you'd prefer the climate in Mis- 
souri or the climate in Florida and explain why. 
Predict what life would be like without 
thermometers. 

Predict what would happen if there were never 
any clouds. 

Decide what happens to a weather vane when a 
storm blows in from the west. 
Assess what might happen to your home if the 
wind speed reached more than 117 km/hr. 
Compare the weather in our state with that of 
one of the southeastern states. 

Students then presented their exercises to other students to complete. 
Exercises using the verb "debate" became a favorite choice. Students 
who feared giving oral presentations before the class could readily get up 
and debate without any fear at all. The student who had to think of a 
way to walk in the clouds chose to invent a magic cloud to float around 
and sec the world, until he came to Africa where he planned to squeeze 
out the much needed rain for the starving people in that area. (The un- 
usual idea often surfaces during this kind of activity.) 

This exercise has been used in this class for the study of Halley's comet 
and the human body, and in reading comprehension exercises, language 
arts, and social studies. We also use it on holidays. We decided to do 
"Halloween in Bloom." The students had great fon with this, discover- 
ing information they would not have otherwise covered. Many students 
chose Dracula, witches, or goblins for their subject, but one student de- 
cided to produce her activities based on the bat. First of all, she found 
out just what a bat was, when it fed, and where it lived. Then she illus- 
trated what a bat looked like and built a mobile of one flying in the air. 
Next she dramatized how a bat flies. To analyze the bat, she actually dis- 
sected one (on paper), showing all of its body parts. On the synthesis 
level, she created a new name for the bat, ''Nightflyer"; discussed a way 
to talk with a bat; and decided to choose a new color for the bat. Last of 
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all, she predicted what could happen if the worJd had no bats at all. 
When this student completed her exercise, she had a real understanding 
of the bat and had developed some new ideas relating to it. Sharing this 
knowledge with her dassniatcs was great fun for her. 

My students have found this to be a challenging and enjoyable way to 
learn. They especially like to share their activities with other classmates in 
both individual and group projects. The class is developing valuable 
comprehension and questioning skills, but most importantly, they are 
developing a healthy respect for each other as they solve and work 
through the activities presented to one another. 

For the very young primary classes, color-coded charts for each level of 
Bloom could be used for easier identification of level, and simple verbs 
could replace the ones used for upper grade activities. 

The rrsults of using this method have been very gratifying. Students 
Icara to ask questions and to answer them intelligently as they share with 
each other. Ideas and facts are revealed which arc often new to the stu- 
dents, some of which probably would not have been covered using tradi- 
tional methods. Minds are suctched in unforeseen ways, and results arc 
often refreshingly surprising. The shy or timid student gathers confi- 
dence in the free and open atmosphere this method acates. In short, all 
students become more active learners, engaged and interested in what 
they arc learning. Thus, the exercise and refinement of thinking skills 
can and does occur when students know, understand, and use this 
ptcccss. 
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TEACHING THINKING TO TEACH 
UTERATURE WHILE TEACHING 
UTERATURE TO TEACH TtfflsfKING 

by Natalie C. Ycagcr 



Using Bloom* s taxonomy, Natalee C Ycagcr sAows how teaching thinking and 
the study of literature ' 'can be combined to the enhancement of both. * ' For exam* 
pie, discu^ng the interpretation stage of thinking, she suggests using Venn dia* 
grams to help students learn to compare and contrast characters in a novel; or con* 
structing charts to compare survival methods of central characters in adventure 
stories. Syllogisms can be used to help students identify and analyze the assump* 
tioHsmade by some of the characters in their reading. Students can engage in de* 
ducthe reasoning by solving matrix puzzles based on episodes in a novel; or they 
can discover something new to them through a synthesis activity. Yeager shows 
how literature can be used to provide content for these thinking skills exercises. 
Skh: feels that combining literature study with thinking skUls practice helps stu- 
dents more deeply understand what they tead, and impacts positively on their atti* 
tudes, sensitivity, and values. 

The author is Gifted Coordinator, School District Hll, Jacksonville, Illinois. 

Productive learning, according to Hilda Taba, should contribute to 
more than one objective and thus provide for multiple learnings (25). 
The tc-aching of thinking and the study of literature can be combined to 
the enhancement of both. Examples from literature will motivate stu- 
dents in the development of aitical thinking skills, and using those skilk 
will lead to a deeper understanding of literature. 

The definition of critical thinking used in this study is taken from 
Clasiroom Questions: What Kinds? by Norris Sanders: 

A precise and useful definition of the phrase is that it includes all thought pro- 
cesses beyond the merrjory category. A teacher who offers his students appro- 
priate experiences in translation, interpretation, application, analysis, synthesis, 
and evaluation can be assured he is providing instruction in every intellectual 
aspect of critical thinking. (23. p. 6) 

Sanders's categories are based on Bloom's Taxonomy of Educational Ob- 
jectives (6). Sanders has changed Bloom's lowest level, ''knowledge," to 
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•'memory" to make it a thinking skill as are the other levels. Sanders 
points out that the levels are both sequential and cumulative. Thus, each 
level, including memory, is important in its own right and also as a com- 
ponent of higher levels of thinking. He warns against getting bogged 
down on e:, w classification because many questions seem to fall between 
two categories. 

Translation is the ability to change the form in which ideas are ex- 
pressed. This includes sxunmarizing, illustrating what has been read, 
mapping, graphing, and expressing ideas in a drama. Students who have 
completed the reading of an example ox literature can benefit from per- 
forming these activities. For in.5tance, students who have read about 
Taian and Eilonwy's escape from the Spiral Castle in Lloyd Alexander's 
Book of Three (1) will increase the clarity of their imagery if they dia- 
gram the structure of the castle. Or they might be asked to put these ad- 
ventures into play form. A way of using an additional translation experi- 
ence is to have the students illustrate the main events in the play. If the 
play is then recorded on a tape and the pictures are shown with an 
opaque projector, the audience will share a narrated filmstrip. 

Interpretation is the ability to see relationships. This includes being 
able to compare, infer, generalize, and understand simple cause and ef- 
fect. Interpretation includes on a common-sense level many of the same 
elements that are dealt widi more formally in analysis. 

Literature contains many possibilities for comparison. In discussion 
and in writing assignments students can list or describe the likenesses 
and differences of two or more characters or situations in a single book, 
in different books, or in a series of boob. 

A Venn diagram is an instructional technique that can be used to help 
students Icam to compare and contrast. Two interseaing circles can be 
drawn on the chalkboard and the name of a book character placed in 
each circle. Students are then asked to list as many attributes as they can 
for each character. When it is found that both characters share a certain 
quality, that quality is written in the intersection of the two circles and 
eliminated from the separate sides. After this has been done as a large 
group so that they understand the method, students can work in small 
groups, again using a Venn diagram, to determine the likenesses and 
differences between two different characters, settings, or plots. 

Retrieval charts (25) are another technique for comparing and contrast- 
ing. In this way, for instance, students can compare their lives with the 
life of Nomusa, the Zulu girl in Thirty-One Brothers and Sisters (18). 
(See page 136.) 

Another retrieval chart might compare the survival methods of the In- 
dian girl Karana in Island of the Blue Dolphins (20) with those of Timo- 
thy, the West Indian in The Cay (26). Venn diagrams and retrieval 
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Nomusa Students 



Type of home 



FamUy structure 



Jobs for girls 



Jobs for boys 



Food 



Entertainment 



Love for family 



charts can be iiscd as the first step in developing generalizations. 
Students look for similarities among the e* omples and for cause-and- 
eflFect relationships. Generalizations are usually qualified by a degree of 
probability (17). 

Literature provides many examples of -ause and eflFect. What caused a 
character to do what he or she did? What result did he or she hope to 
achieve by that act? The combination of a Venn diagram and mind 
mapping (29) can lead students to a better understanding of cause and 
cflFcct as v/ell as of the characters and event** in a book. For instance, in 
No Promises in the Wind (11). what were the causes and eflfects of Josh 
Grondowski's decision to leave home? 

Application is the ability to use skills and knowledge in a new situation. 
Students arc applying their skills any time that, with a minimum of 
direction, they do something that they have previously learned. In a 
broader sense, every time students read a novel, they are using the many 
levels of reading skills they have previously acquired. 
Application thinking also occurs when students get involved in proj- 
ects and use skills they learned in an earlier situation. When students 
read Key to the Treasure by Peggy Parish (21), they ieam several 
different codes. If they are asked to write a message using one of the 
codes and then exchange their messages with other students, their 
thinking is application. 
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In the future world described in Konrad (19), parents can order a 
child from a factory, specifying the charaacristics they wish the child to 
have. Students can find out what qualities their parents, teachers, and 
friends would choose for an ordered child by conducting a survey. In do- 
ing this they would be learning and applying the skills needed to con- 
duct a smvcy. By keeping the responses for the three groups separate, 
students would have the data needed to apply their graphing skills to 
construct graphs. They could also make Venn diagrams for the purpose 
of comparing and contrasting. 

Sanders says that analysis is primarily logical reasoning, and students 
should be awaie of the rules they are following. Students who have been 
taught to use syllogisms will find them helpful in discerning the assimip- 
tions made by some of the characters in literature. At the beginning of 
The Cay (26)» Phillip's thinking could be analyzed thus: 

Major premise: All black men are Inferior. 
Minor premise: Timothy Is a black man. 
Conclusion: Timothy Is Inferior. 

The conclusion is valid according to the rules of logic, but students who 
have read The Cay realize that it is false. They can then reason that if 
the conclusion is false and the minor premise is true, the major premise 
must be false, A similar example can be found in Walk the World's Rim 
(5). The Indian boy Chakoh has been taught that all slaves are cowards 
because they have allowed themselves to be captured in battle. He then 
learns that his best friend Esteban is a slave. Students can chart Chakoh's 
conclusion and then see what must be changed if he is to regain his 
friendship. The fallacy of his original premise is clearly established when 
he learns that Esteban was sold into slavery by his parents to get money 
so his brothers and sisters could eat. In this instance, the faa tliat E<rtc- 
ban was black was not a concem. This example can be diagranuned as 
shown: 

The largest circle, A, Includes all cowards. 
Circle B— which Includes all slaves— Is 
placed Inside A to show that ail slaves are 
cowards. Circle C, designating Esteban, Is 
Inside Circle B— because he Is a slave and, 
therefore, a coward. 

The diagram would be changed to reflect Chakoh's discovery that Este- 
ban was not a coward taken in battle. 

Circle A still Includes all cowards, 
and Circle B all slaves. But since 
only some slaves are cowards. Circle B 
Is only partially Inside Circle A. 
Esteban fits into the part of Circle B 
that Is not Inside Circle A. Therefore, he 
is not a coward. 
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Whether the use of Venn diagrams is categorized as interpretive or an- 
alytic IS partly a matter of complexity. A clearly analytic task would be to 
compare and cofatrast the philosophies of the two major groups in Gam- 
mage Cup by Carol Kendall (12). The members of the ruling class of a 
fictitious town are known as Periods. Their authority is challenged by 
several free-thinking individuals who have the good of the entire com- 
munity as their goal. The philosophies of the two groups are not explicit- 
ly stated and must be inferred from an analysis of the behavior of the 
various characters. 

Smdents engage in deductive reasoning when they solve matrix puz- 
zles. These can be constructed with names and other information from a 
book. The solutions require both deductive reasoning and a knowledge 
of characters and events in the book. The following puzzle is based on 
Escape from Warsaw by Ian Serraillier (24). The book is about children 
who fled the Nazis, and describes their adventures in various countries. 
In one episode the children receive clodiing, although the author does 
not specify what items each child received. 

Deductive Reasoning Puzzle 

Four children— Bronia, Edek, Jan, and Ruth— are left homeless by the 
Nazi mvasion of Poland. Each is given an item of clothing by the Polish 
Relief Agency: boots, a hat, mittens, or a sweater. When they finally 
reach their parents, each tells of an adventure in a different country: Ba- 
varia, Germany, Poland, and Switzerland. Use the clues below and the 
matrix on page 139 to find which item of clothing each received and 
which country that child tells about. 

• No one's country, clothing, or name starts with the same letter. 

• Jan tells about the farmer who found the children in his barn. 
(Bavana) 

• Bronia tells about Ivan, the Russian sentry. (Poland) 

• Edek tells about his experiences in prison. (Germany) 

• Edek's gift keeps only his hands warm. 

• A girl receives the sweater. 

Defining analysis more broadly than Sanders, Bloom (6) says that it is 
the breakdown of a communication into its parts so that one can see how 
It IS organized. This definirion provides a particularly rewarding ap- 
proach to the study of literature, for example, when applied to books 
that have unique organizational plans. 

In Time Cat (4) Lloyd Alexander gives the proverbial nine lives to the 
black cat Gareth, who is enabled to go back in history to nine different 
places and tmies. Simply by referring to the table of contents, students 
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Clothing Country 
BHMS BGPS 



Bronia 



Edek 



Jan 



Ruth 



can sec that there are two chapters for each visit. By analyzing the 
themes of each visit students discover how Gareth is able to help the 
people living at that time. For instance, Awin is a girl living on the Isle 
of Man in 1588. Her awareness that the Manx cat lacks a tail helps her to 
accept the faa that one of her eyes is blue and the other brown. 

Madeleine L'Engle uses a delightfully inuicate plan in A Swiftly Tilt- 
ing Planet (15). This is a difficult book, and students understand it more 
clearly when they analyze the way it is organized. Meg's mother-in-law 
recites an ancient rune to protect tljem from danger. Each line of the 
rune calls upon a specific power for good, such as the sun, to stand be- 
tween them and the powers of darkness. Each line provides the key for 
help in a different adventure as Charles Wallace goes back into history to 
help people stmggling in various situations. 

Uoyd Alexander forecasts events in The High King (3) when Hen 
Wen, the oracular pig, uses letter sticks to make a prophecy: stones will 
speak, night will turn to noon, and rivers will burn with frozen fire be- 
fore the sword Dymwyn will be regained. Each of these seemingly im- 
possible things then happens in the story and students, discovering the 
structure of the story, are excited each time they encounter another 
episoa 

Synthesis activities stimulate students to engage in imaginative, origi- 
nal thinking, to discover something that is new to them. This category 
includes most of the elements usually encompassed by * 'creative think- 
ing." Synthesis thinking often leads to a product of some sort— an, dra- 
ma, writing, a plan for an invention, or a solution to a social problem. 

Literature is itself a produa of synthesis thinking, and immersing stu- 
dents in good literature gives them a foundation for their own creative 
expression. Good literature gives students models of good writing and 
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dufnT^r "^'f "^^"^ '"^^^ '° introduces them to 

au kinds of people and their achievements and problems and to a variety 
of responses to diverse situations. ^ 
Teachers have a double responsibility in nurturing creative thinking. 

fh^' jLir??"^'-? u '•'^r'" ^ P^^" ^here children know 
"'^ Saint-Exupery's little 

prmce (8) ocpenenced rejection when he drew an elephant that had been 
eaten by a boa constrictor. Adults called it a hat and advised him to give 
up drawing. Students also may find that their original ideas are not un- 
dcK^ood by classmates or teachers, and some, like the little prince, may 
lean to express only ordinary, unimaginarive ideas 
arn»7ni "^"^^^ must provide acrivities designed to help students 
grow in their creative abilities. E. Paul Torrance has identified four com- 
IKmenB of creativity: fluency, flexibility, elaboration, and originality 
27). A student's abilities in each of diese areas can be developed 

^u'Jfd rT'Tn ^rVl"'^"- B^o"^-g is a technique diat can 
be used to develop aU of these components. Students are asked to list as 
many ideas as possible (fluency). As soon as a student shifts to a new cat- 
egory of answer or a different point of view (flexibility), die teacher can 
pomt this out and encourage others to do die same. Elaboration takes 
fi^^ll ! students build on their own or odiers' ideas-making modi- 
fiouons of some kmd. Ongmahty is perhaps die most difficult to teach. 
Ongmal ideas usually come near die end of a brainstorming session after 
most of die commonplace ideas have been expressed. A delightfiil book 
^"^^^"^J^,'^ «^Pl« of fluent, flexible, ^id original 
Anikmg IS Mary Ann Hobcrman's A House Is a House for Me (10) In 
fest-moving rhyme, die audior tells of many different kinds of houses 
Swdents who previously had brainstormed for aU die kinds of houses are 
particularly impressed by die wealdi of ideas in diis book 
.h!£cT^u- "^^"yoPPottunities for involving students in syn- 

dS'^^- ^ ^K^^ Amos, a mouse, 

da.^ diat he was reaUy responsible for many of die achievements credit^ 
cd to Ben Franklin. In a second book. Mr. Revere and I (14). Paul Re- 
ALVf: 'bed by his horse. Students can analyze the siumlre of 
dicse books and consider what steps Lawson had to go dirough in order 
to write his books They dien can choose a different person Ld^ell Ws 
or her story from die point of view of some odier animal 

Al«^n;i.?^?; ^''l* ^"'^ oflukas-Kasha by Lloyd 

\Pi be assigned to list as many characteristics as they can 

for ^^S' T ""^ °J T for caus« 

h^^T • K changes diat he undergoes. At die end of his second life, 
die boy IS brought back to die scene of his first life, but he rejects dii^ 
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and sets cut to begin a new one. Students will have an opportunity for 
synthesis thinking if they write about Lukas-Kasha's third life. 

C. S. Lewis transports his characters into the Kingdom of Narnia in a 
diflfc^ent way in each of the seven books in his Chronicles of Narnia (16). 
Students can brainstorm for other ways of reaching Namia or some other 
world. They can then list the features of Namia and compare them with 
those of our world. Creating a new world and choosing a different way of 
reaching it would require synthesis thinking. 

One of the most difficult tasks that both the prince and Tom Canty 
have in Mark Twain's The Prince and the Pauper (28) is convincing pco- 
pic of their true identity. Students can work in small groups to prepare 
skits in which either Tom or the Prince finds an original way to prove 
who he is. They can begin this task by brainstorming for as many possi- 
ble solutions as they can think of. The process of taking the existing 
characters and writing a new dialogue would likewise involve synthesis 
thinking. 

The last kind of thinking listed by Sanders is evaluation. Evaluative 
thinking involves two steps: setting up standards or values, and deter- 
inioiag how well various alternatives fulfill these criteria. Good dccision- 
m;Jking depends upon clear thinking at each of the other levels. It re- 
quires that one recognize relationships, understand cause and effect, be 
able to predict outcomes, and think of important, uscfiil alternatives. 

This two-step process of evaluation can be used to judge a character in 
literature, an exercise that both enhances a student's decision-making 
ability and deepens his understanding of the character. Katherinc Pater- 
son's The Master Puppeteer {22) describes a period in Japan when there 
was widespread hunger. Saburo steals from the rich— to //ivc to the poor. 
The young boy Jiro says, "Then he is not really bad, is he? Even if he is 
a thief?'* His father replies, "It is always bad to be a tl*ief. . ." 122, p. 

Students can draw up lists of the traits of a good man and those of a 
bad man, and then match Saburo 's characteristics with thc»se on the lists. 
Just counting the characteristics that match is not a valid basis for judg- 
ing. Students can debate the relative importance of the various traits. 
The group frequently will not agree on a decision; students can learn 
that it is all right to have different views, provided they have sound rea- 
sons for their conclusions. 

Later in the book Jiro is faced with a vitally important decision. He 
thinks he know« who Saburo is and could win a large reward by revealing 
him to the authorities. On the other hand, there are strong reasons for 
not making his identity known. Teachers can encourage students to 
make this decision for Jiro. The ability to predict outcomes is most 
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important here. Students can list all the consequences that might hap- 
pen and all the people who would be affected by each of the choices. In- 
dividual items listed can then be categorized as positive or negative and 
their relative importance weighted. Possibly a third choice— perhaps 
some sort of compromise — will be suggested, and if so it also should be 
evaluated. 

Manos, the dying king in First to Ride (9), has the right to name his 
successor. Instead, he says that the next Idng will be the one who comes 
riding on the back of a Fleet One, one of the untamed horses. After 
reading the book, students cari decide on reasons why they think this 
mediod of choosing a king was wise or unwise. Expanding the problem, 
the teacher can ask small groups of students to decide on a method of 
choosing a king in a particular ciraimstance. The total group can then 
decide on aitcria by which to evaluate the plans and consider each of the 
mediods suggested. 

In The Big Wave by Pearl Buck (7) Jiya loses his whole family in a tid- 
al wave. A rich old gentleman offers to take him as his son. He is also of- 
fered a place in the home of his best friend, whose father is a poor farm- 
er. Which offer should he accept? Students, trying to make this decision, 
will determine what they consider to be the most important values in 
life. They then should describe the quality of life Jiya would expect to 
have as a consequence of each of the possible decisions. A decision can 
be made by comparing these descriptions. 



CONaUSIONS 

Strategies designed to teach thinking— translation, interpretation, ap- 
plication, analysis, synthesis, and evaluation— have been combined with 
the teaching of literature in this discussion. Literature has been utilized 
to provide stimulating and enjoyable content for exercises designed to 
develop thinking skills, while at the same time thinking activities have 
enhanced the study of literature. This presentation has dealt with levels 
of thinking in the cognitive domain only, but it is evident that frequent- 
ly die suggested strategies will have positive effects upon students* atti- 
tudes, sensitivities, and values. 
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USING THINKING SKILLS 
IN MODIFIED ESL 



byPatsy A.Jayncs 

Iff her description of a thinking skills program in a modified ESL chssroom, Pat* 
sy A. Jaynes suggests how to use Bloom*s taxonomy to teach basic skills in courses 
across the curriculum. She outlines the structure and content of the pwgram, and 
presents data on its effectiveness. The teachingl learning process that teachers in- 
corporated into their classrooms included clustering (a non-linear way of organiz- 
ing information), student assignment contracts, grouping students iy reading lev* 
el, dialogue journals, and reading logs. In addition, different levels of Bloom *s 
taxonomy of thinking skills were used in daily lesson assignments. Students were 
encouraged to go beyond factual knowledge to analysis, synthesis, and evaluation 
of new information, Jaynes reports that the project improved students* scores on 
standardized reading and language proficiency tests, as well as their mastery of 
content coune material. 

The author is Program Evaluation Specialist in the Department of Second Lan- 
guage Educa-^ion, Jefferson County Public Schools, Lakewood, Colorado, 



Arvada Senior High School in Arvada, Colorado, is one of Jefferson 
County Public School Disuict's thirteen comprehensive high schools. 
The total emolJnient for Arvada High is approximately 2,000 students 
with English a* a Second Langu^ige (ESL) students comprising only five 
percent of ihe total. However, as ESL students gain competence in the 
&iglish language, they arc mainstrcamed into modified core-curriculum 
classrooms. The modified ^'^rrooins at Arvada Senior High School axe 
designed to provide a posiu;t learning experience for students who score 
at or btiow the 25th percentile on a grade-level standardized reading 
test. As the ESL students are sri\cduled into the modified classrooms 
(language arts, history, and biology), there is a definite impact on these 
cla^orooms. The impacted r^odJfcd cbssrooms may have from one-third 
to fifty percent of lunited-EnglLsh-sf: caking students enrolled along widi 
the regular modified students. 

Many of the ESL studentj were from the pre-Utcrate H'mong culture 
of rural Cambodic, precluding a history of eau«at*raal opportunities. 
The regular modified students were coming into th^ project cla:;srocms 
with a history r.f poor attendance, lack of reading ability, an^ general 
difificulties with school. Initially, this high coacenaation of ESL .nidents 
in the modified classrooms was a cause of concern. Both the tead..e*s and 
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the regular modified students had difficulty in making adjustments to 
culturally and linguistically different students. 

An interdisciplinary/aitical thinking pilot project was created to assist 
the mainstrcamed ESL students, the regular modified students, and their 
teachers. The modified teachers were assisted in developing skills in team 
teaching and restructuring content materials to teach basic skills within 
the context of Bloom's Taxonomy. Curriculum was coordinated across 
the disciplines of language arts, history, biology, and English as a Second 
Language. 

Projea teachers planned coordinated units for each semester using the 
language arts and ESL classes as content reinforcement of social studies 
while the students were learning the required language skills. The teach- 
ers also met on a weekly basis as a commitment to conununication for 
continued cooperation and coordination. 

Concurrently with common subject/content planning, all participating 
teachers were trained to use the same teaching /learning processes. 
Bloom's model of cognitive objectives was used for all lessons and 
assignments. 

By having project teachers use the same common teaching techniques, 
there was a framework of consistency as $tii(3rnts went from one class to 
another in their school day. Participatmg teachers also shared their high 
expectations for student production and acliievement, and their organi- 
zation, standardized requirements, and Bloom's Taxonomy as tlie com- 
mon basis for their planning. 

The teaching beaming processes that teachers jointly incorporated into 
their daily lessons were as follows: 

1. Clustering (Mapping): This non-linear way of organizing informa- 
tion has also been called webbing. It is a process for integrating in- 
fonration that forms the base for many theories of conceptual 
thinking. It is a visual display of categories and their relationships. 
It is used by teachers to organize materials and concepts for teach- 
ing and by students to integrate concepts for meaning. These clus- 
ters can be used as a pre-reading activity, study guides, or basic 
outlines tor written composition. Clustering is used in all project 
classes: language arts, ESL, biology, and history. 

2. Student Contracts: The weekly student contracts organize tb.e daily 
assignments for project students. These contracts are kept in a 
three-ring looselcaf notebook and keep track of weekly /.cading, 
writing, and other assignments. Students know their stdccas each 
week and are cognizant of their earned grade on a regular basis. 

3. Grouping: Long a standard ?t the elementary level, adult and peer 
tutors have been made available to the project teachers so that tlicy 
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can group their students into higher and lower groups, based on 
an informal reading inventor/. Keeping in mind all students were 
reading below the twenty-fifth percentile, teachers were able to 
sort them into two groups: those reading at a higher or intermedi- 
ate level (grades six to nine) and those reading at primary levels 
(grades three to five). Teachers use differentiated lessons for each 
group based on students' ability to read materials and accomplish 
written assignments. 

4. Word of the Day: All project teachers emphasize the same vocabu- 
lary word each day. These words are taken from the content area 
lessons and are assessed at the end of each week by the language 
arts teacher and the ESL teacher. These words are defined, are used 
in the classrooms, and are an integral part of a student's day. 

5. Completed Sentences: All teachers — science, history, ESL, and lan- 
guage arts— remind students to produce all work, cither written or 
spoken, in complete sentences. 

6. Dialogue Journals: Students are required to write daily in their 
joiirnals. These arc read by the language arts and ESL teachers. 
This activity is a conversation in writing between the students and 
teachers. It provides a meaningful natural experience in both read- 
ing and writing. Tliis also gives the teacher a chance to develop a 
personal reladonship witli each student. 

7. SSR/Reading Logs: There are two times during the school day that 
are set aside for SSR. Additionally, students are required to keep a 
weekly log of the number of pages read and the time spent reading 
books other than texts. 

8. Bloom's Taxonomy: Teachers incorporate the different levels of 
Bloom's critical thinking skills into their daily assignments. They 
encourage students to go beyond the knowledge/comprehension 
lc7els to work with analysis, synthesis, and evaluative efforts. 
Teachers work with the students and take them in a systematic way 
from the pragmatic lower levels of Bloom to the higher levels of 
synthesis and evaluation. 

This project was studied intensively in its first semester of operation. 
The purposes of the study were to (a) identify growth in reading by the 
ESL project students, (b) show all students' (both ESL and modified) in- 
creased ability to achieve content area objectives, and (c) show improve- 
ment in all students' total academic functioning. 

The general approach used in this study was to collect data from the 
following evaluation instruments: Secondary Level English Proficiency 
(SLEP), Test Forms 1 and 2; Language Assessment Scale (LAS), Forms 
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A-B; an Individual Reading Inventory (IRI); Level 19 of the California 
Achievement Test (CAT), Reading Subtest; and third and fourth quar- 
ter, spring 1985 grades. 

The subjects were seventy-two high-school-age students enrolled in 
modified core-curriculum classes during the spring semester of 1985. 
Seven teachers provided the instruction for the project classrooms. 

The data collection instruments used in the study collected pre/pcst 
information on the participants. 

The SLEP is a 150-item, four-option multiple choice test of English 
language proficiency. It provides a total score and diagnostic subscores 
that measure ability in (1) understanding spoken English and (2) under- 
standing written English. It is designed as a placement instrument by 
public secondary schools. It is considered highly reliable and **the con- 
tent validity of the [SLEP] test is good, pardcularly for English as a sec- 
ond language students emoUed in grades seven through twelve. The con- 
struct validity also appears to be good..." (Charles Stansfield, 
* 'Reliability and Validity of the Secondary Level English Proficiency 
Test," System 12 [1984]: 1-2). 

The LAS is a standardized convergent oral language measure that con- 
sists of (1) phonemic, (2) lexical, and (3) syntactical subvcsts. These sub- 
tests measure general language ability and may be used for diagnostic 
purposes. Pre- and posttest scores were both available for this study. 

Tlic Reading Subtest of Level 19 of the CAT was aiso used for the ESL 
participants. This standardized test of general reading ability was rou- 
tinely used by the Jefferson County School District's Office of Second 
Language Education to qualify students for inclusion into their state- 
funded English Language Proficiency Program. For those students whose 
productive language levels were higher (an LAS of 3 or higher), both 
pre- and posttest CAT scores were available. 

Third quarter and fourth quarter grades in academic subjects were re- 
corded for all student participants. Grades for such classes as art, voca- 
tional education, mus'C, and student assistant were not considered in this 
study. 

Data were collected from approximately February to June of 1985. 
Grades were recorded from the central office's computer bank. The re- 
sults of the initial study show that students met the pilot project's objec- 
tives in the abbreviated time of one semester. 

Students' growth objectives included the following: 

A. Growth in Reading 

Thirty-nine of the ESL project students had pre/posttest scores on an 
IRI. The ESL students showed the most improvement as forty-nine pcr- 
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cent of the project ESL students improved one grade level or more on the 
pre/post IRI. Even though two different Individual Reading Inventories 
were used, invalidating these results, both IRI's were graded material 
from 3rd grade reading level to 11th grade reading level, giving some 
credibility to the improvement in scores. (The SRA copy of a secondary 
IRI has been perceived as superior to the original Jefferson Couo'y IRI 
and will be used hereafter.) The mainstrcamed students showed little 
gain. The teachers saw this as a result of an accumulation of 10 years of 
negative experience in school environments, lack of attendance, and lack 
of seriousness while taking the inventory. Quite possibly, the ESL stu- 
dents were spared this background and approached the tusk with the 
proper attitude. 

B. Increase in Ability to Achieve Content Area Gbjecdvcs 

The basic method to 2sscss the ability to achieve content area objec- 
tives was to compare snident achievement grades in academic subjects 
ftom halfway through the spring semester (3rd quaner grades) to the end 
of the semester (4th quarter grades and/or semester grades). 

The ESL students showed slighdy better success in grade improve- 
ment. Of the forty-five ESL projea students, nineteen showed grade im- 
provement by one letter grade from the third to fourth quarter in one or 
more academic classes. Ten of the twenty-seven modified students 
showed the same gain. Of those nineteen ESL projea students with im- 
proved grades, forty-two percent showed improvement in two or more 
academic classes by raising their grades from third to fourth quarter by 
one letter grade. This shows an expansion of the ability to meet content 
area objectives across classes and subjects. Thirty percent of the modified 
project students achieved the same intra-subject improvement. 

Overall, forty percent of all project students were able to meet content 
area objectives in academic classes. A critical look at those improved 
grades, however, shows them to be at the lower end of the scale. Forty- 
six percent of the improved grades were cither a "D" or "F'* to "C," 
while thirty-one percent were from "F" to "D"—- i.e., from failing to 
passing. This is important to a high school student needing a certain 
number of credit hours to meet graduation requirements. 

C. Improvement in ESL Students* Total Academic Functioning 

The SLEP Test Manual indicates that ESL students who score at the 
seventieth percentile (scaled score of fifty to fifty-one) or above on the 
SLEP are at the advanced proficiency level where students speak and un- 
derstand English. 

The SLEP provides fine disaimination for the lower end of the Ian- 
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guage assessment scale and provides for charting growth of students who 
have a pre/post position, the goal being one of mainstreaming without 
the continuing aid of ESL special instruction. 

Of the thirty-four project ESL students with pre/post SLEP scaled 
scores, seventy-nine percent improved their scores. Fifty percent of the 
ESL project students improved their scores by three levels or more. 

The potential for the project students to continue to show growth in 
their ability to function successfully within academic classes is great. The 
seventy-nine percent improved SLEP score rate of Arvada's project ESL 
students shows positive growth toward total mainstreaming. 

D- Individual Growth in English Skills by ESL Project Students 

Along with the gains shown on the SLEP, an analysis of the L\S, Lev- 
el II Test, found a forty-four percent growth factor. Of the thirty-nine 
project ESL students who have both pre- and posttest scores, seventeen 
improved one or more levels. More than one-half (66.7 percent) of the 
ESL project students passed their language arts class. This is a higher suc- 
cess rate than for the modified students in the same projea language arts 
class. Only 43.5 percent of the modified project students passed their se- 
mester course. 

A survey completed 'in August 1983 by Jefferson County's Office of 
Program Evaluation showed that at the secondary level, fifty-seven per- 
cent of the regular secondary teachers teaching at ESL-impacted schools 
seldom had adequate communication with the ESL staff. The efforts of 
this project reversed this noncommunication factor, as ESL and content 
area teachers met and plaimed together on a weekly basis. 

The majority of the project teachers came into tlie pilot program as 
master teachers with a background in team teaching; therefore, only a 
small amount of project effort was spent in learning how to teach as a 
team. However, in this projea, this was the first time a major effort was 
undertaken to promote teaming combined with communication between 
the ESL teachers and regular classroom teachers. The teachers were al- 
lowed latitude to expand their skills, with very positive results. It was 
documented at the final workshop that the teachers found the teaming 
effort to be the best achieved objective and they celebrated the true in- 
terdisciplinary effects. They genuinely supported being able to share the 
same students for approximately eighty percent of their teaching day. 
This resulted in a continuance and consistency of processes tliar left the 
students knowing that their collective group of teachers cared about their 
education and left the teachers knowing the students better. 

The staff felt that a real strength of the program was the consistency of 
processes. The modified mainstreamed students liked the structure and 
the consistent set of standards from class to class; ESL students benefited 




from the repetitions, llie teachers enjoyed the challenge of using 
Bloom's Taxonomy and the innovative ways of making lesson plans. The 
clustering activities helped students read and study for content area les- 
sons. More student language was produced and students became actively 
engaged in the Bloom model of critical thinking processes. 

The joint curricular efforts made lesson objectives coherent and clear, 
and teachers felt that their lessons were of higher quality than before. 
The use of reading logs, journals, and weekly contracts in all classes gave 
the students a more tangible way of seeing their progress and evaluation. 

The most successful staffing technique was the support to each content 
area project classroom with a tutor as paraprofessional. The initial IRI 
test was given for grouping purposes. Once each classroom was divided 
into two groups by reading ability, differentiated lessons, objectives, and 
materials were planned for each group. The tutor managed one group 
under the supervision of the teacher, thus maintaining a ten or twelve to 
one ratio in each project classroom. The second most significant achieve- 
ment reported by project teachers was the improved relationship between 
the ESL and the modified students. In a school that had seeds of cultural 
conflict three years ago, this change is to be celebrated. The joint class- 
room activities gave insight and empathy to staff and students alike. 

To summarize, principal findings from this descriptive study indicated 
that student objectives were met. Major characteristics included the 
following: 

• Approximately one-half of the ESL project students with 
pre/posttest data available improved one grade level or more on 
the IRI. 

• Forty-two percent of the ESL project students improved their con- 
tent area gnides by one letter grade from third to fourth quarter. 
Thirty-seven percent of the modified students showed the same 
improvement. 

• Fifty-eight percent of the ESL project students and fifty-nine per- 
cent of the modified students passed their second semester aca- 
demic classes. 

• Seventy-nine percent of the ESL projea students showed a gain on 
their SLEP test scores. 

• Forty-four percent of the ESL project students showed improve- 
ment on the LAS, Level II, by one or more levels. 

The positive intersupport and intercommunication between ESL staff 
and impacted content area teachers, combined with an interdisciplinary 
equal process approach, helped all students to grow and achieve. 
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THE DIRECT TEACHING OF ANALYSIS 

by Ronald E. Charlton 



Ronald E. Charlton writes that it is not enough to ask students to analyze materials: 
they must be instructed in how to go about the process of analysis, Charlton outlines 
a method of teaching analysis skills that is based on Bloom's taxonomy and Beyer's 
teaching framework. Students begin by defining their goals; they then break down 
material into its component parts, and look for relationships between these parts; fi- 
nally they identify the organizing principles of the parts to the whole. Combining 
practice in these skills with the modeling and guided practice suggested by Beyer, 
Charlton finds that the students can improve their arudy tic skills in all areas— from bi- 
ology through woodshop. 

The author is Science Coordinator for lit, Lebanon School District, Pittsburgh, 
Pennsylvania, 



Analysis is a basic thinking skill which we expect students to be able to 
pcrfonn. Wc often ask students to analyze materials. Sometimes they ac- 
complish the analysis to their own and our satisfaction. Sometimes they 
do not. Some students can analyze effectively. Some students carmot. 
The problem seems to be that we really do not explicitly teach students 
the skill of analysis, but rather we give them practice doing analysis. 
Those who can analyze do it. Those who cannot either soak it up to some 
extent by virtue of being in the class where analysis is being practiced, or 
they fall by the wayside, never really learning the skill. 

In order to explicitly teach analysis we have developed a generic skill 
model of analysis that can be modiHed to any content area. Our model is 
based upon Bloom's taxonomy and the explicit teaching framework of 
Beyer. 

Bloom recognizes three levels of analysis. At the first level the student 
is expected to break down material into its constituent parts and to iden- 
tify or classify the elements. At the second level the student is required 
to find the relationships among the elements and to determine their con- 
nections and interactions. At the third level the student is required to 
identify the organizational principles that unify the whole. Not every sit- 
uation hnds itself to all three levels of analysis. The teacher must deter- 
mine the goal(s) of the analysis and the levels of analysis that will be 
used. 
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ANALYSIS— A GENERIC SKILL MODEL 



1. State the reason for the analysis. What are you trying to find out? 

2. Break down the material into the elements. 
a> Identify the clues to look for. 

b. Search the material piece by piece. 

3. Define the relationship (s) of the elements to one another. 

4. Identity the organi2ational principles of the elements to the whole. 

5. State what you have foimd. 

This model is designed for teaching all three levels of analysis. Stu- 
dents expected to analyze at the first level would use steps 1,2, and 5. 
Students expected to analyze at the second level would use steps 1, 2, 3, 
and 5. Students expected to analyze at the third level would use all the 
steps. 

To the generic skill model of analysis we can apply Beyer's framework 
for the explicit teaching of a skill. Beyer's review of the research on skill 
learning indicates that skills should be taught continuously using a 
framework of six stages: readiness, inuoduction, guided practice, expan- 
sion/broadening, guided practice, and application (to autonomous use). 

We can look at a specific example to see how this might operate. Sup- 
pose ttie teacher's objective was to have students analyze line graphs to 
interpret data, a common type of analysis in science. In many cases stu- 
dents are given the graphs and told to analyze them. Student perfor- 
mance of the task is often less than adequate. We ask ourselves, ''What 
went wrong?" The answer is twofold. First, we made assimiptions about 
the students' skill level. We asmmed that they were at the level of appli- 
cation. Second, we did not direcdy teach them how to analyze line 
graphs. 

Let's try it another way. Let's teach the skill before we expect students 
to apply " Begin by introducing analysis in general. Define it. Explain 
it. Have students explain it. When you are satisfied that the students 
have a general idea of the concept, give them the generic skill model for 
analysis and explain the model. Let the students know what is expected 
at each level of analysis. The defining, explaining, and model presenta- 
tion should only take ten or fifteen minutes, and it is time well spent. 

The next step is an important one. Have the students analyze some- 
thing they are familiar with in their everyday life. Work thrc^igh this 
analysis with the students. At this time we want the focus to be on the 
skill, not on the subject matter content. We have used the analysis of a 
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Srtcreo system with our students (Figure 1). You may find examples even 
more appropriate for your students. Make sure the students understand 
the skill by giving them at least one more guided practice — more if nec- 
essary. The guided practice can occur during the same class period as the 
introduction of the skill. Additional guided practice could take the form 
of homework assigimients that arc reviewed the next day in class. 



Figure 1, The Analysis of a Stereo System 

ELEMENTS. What are the individual parts of a stereo system? 
Power supply Amplifier 
Speakers Radio tuner 

Tape deck Turntable 



RELATIONSHIPS, How do the elements Interact with each other? 

Power supply— amplifier Power supply— turntable 

Power supply— radio tuner Amplifier— tape deck 

Amplifier— speakers Tape deck— speakers 

Many other relationships are not included to save space. 



ORGANIZATIONAL PRINCIPLES. How do the relationships among the elements go 
together to make the system work? 



rower 



Amplifier 



Radio Tuner 
Tape Deck 
Turntable 



Speakers 



When you are sure the students have a good understanding of the 
general skill of analysis, you can then apply the skill to more specific 
subject matter content. We now return to the analysis of line graphs in- 
troduced above. The students now have a model to use for analysis. The 
teacher builds upon the model by briefly reviewing and reinforcing it ev- 
ery time the students engage in analysis. The teacher should prepare a 
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planning guide to focus the analysis on the task at hand (Figure 2). The 
planning guide helps to keep the lesson going by suggesting questions 
for the teacher to ask. It also ic^entifics the three levels of analysis and 
how they relate to the specific content. 

Rgure 2, Teacher Planning Guide 

SKILL: Analysis 

SUBJECT AREA: Sdence (Biology) 

GOAL: Analysis of line graphs to interpret data 

I. IDENTIFY THE ELEMENTS OF THE GRAPH, 

A. Does the graph have a title? If so, what is the title? 

B. What is the \abe\ of the variable indicated by the horizontal (X) axis? 

C. What is the \abe\ of the variable indicated by the vertical (Y) axis? 

D. What are the units of the graph? 

E. How many lines are on the graph? 

F. What does each line represent? 

II. SEARCH THE GRAPH TO FIND THE ELEMENTS, 

III. IDENTIFY THE RELATIONSHIPS AMONG THE ELEMENTS. 

A. What is the value of Y for each X location? 

B. How do the two variables (X, Y) influence each other? 

C. Where does each line go on the graph? 

IV. IDENTIFY THE ORGANIZATIONAL PRINCIPLES, 

A, Is there a pattern? 

1. For a single line? 

2. For all the lines? 

B, What does the whole graph indicate? 

C, Can any inferences be drawn based on the graph? 

V. STATE WHAT WAS FOUND. 



The teacher may also want to make a student guide sheet for student 
use with specific questions that correlate the skill model with the subject 
matter content (Figure 3). As the students become more proficient in the 
skill of analysis, after several guided practices, the questions may become 
less directive and fewer in number. 

An ideal situation would be to have reinforcement and guided practice 
of the skill in other courses and in othec .;rade levels, but even within 
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Figure 3. Student Guide Sheet 

Zinnia 



/ 



Marigold 



0 2 4 6 8 10 12 14 16 18 20 22 24 28 2E 30 32 34 36 

Days 

STEM GROWTH. Average of 20 plants of each type. 

DIRECTIONS: Analyze the graph above using the analysis skill model and answer 
the questions below. 

(Answers provided for teacher use) 



1. What is the title of the graph? 
(Stem Growth) 



2. What is the label of the X axis? 
(Days) 



3. What Is the label of the Y axis? 
(Height in Centimeters) 



4. What are the units of ihe graph? 
(Days, Centimeters) 
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5. What does each unit represent? 
(2 days. 4 centimeters) 



6. How many lines are on the graph? 
(Two) 



7. What does each line represent? 
(Marigolds, Zinnias) 



8. Which plants had the most rapid growth during the first 12 days? 
(Marigolds) 



9. What is the period of the most rapid growth for the marigolds? (Day 9 through 
Day 11) 



10. What is the pattern of growth for the marigolds? 

(Slow but steady growth for the first 8 days; rapid growth for Days 9 through 11; 
no additional growth for the rest of the time) 



1 1 . What is the pattern of growth for the zinnias? 

(Slow but steady growth for the first 15 days; rapid growth for Days 16 through 
24; no additional growth for the rest of the time) 



12. "/hat does the graph indicate about the growth of marigolds as compared to 
zinnias? 

(Marigolds grow faster for the first 11 days to reach a final height of 16 centime- 
ters. Zinnias grow slowly for the first 15 days, but then grow rapidly until Day 24 
to reach a final height of 48 centimeters.) 

the confines of a sLigle course, teacher, may be able to make significant 
improvements in students' ability to analyze. 

The skill of analysis may be approached in a slightly different manner 
depending upon the content and the goals of the teacher. The important 
thing is to explicitly teach the skill before it is to be used and to review 
the steps of thc^kill when it is used. The examples that follow illustrate 
some different approaches. 

A history teacher might use the skill of analysis when teaching about 
the American Qvil War. The teacher may want to have students analyze 
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the caiL . ol ihe war. Studcna> would need to consult source materials: 
students could be given copies of primary sources, or they could gc to 
the library to find sour:es on their own. Students would be directed to 
search the source materials piece by piece for any evidence of issacs of 
strife between the northern states and the southern states. They would 
be asked to write down the issue and the dates of concern. For example, 
from 1816 to 1857 there was a see-sawed battle in Congress over tariffs 
with the northern states generally fevoring high protective tariffs and the 
southera states favoring low tarifis and free trade. Even this first level of 
analysis, identifying the elements, would give students a better under- 
standing of the multiple causes of the American Civil War. 

The teacher could move to the second level of analysis, relationships. 
Students would be required to determine if tliere were any relationships 
among the issues identified in the first level. A major example of such a 
relationship is the free homestead issue entangled with the slavery ques- 
tion. This relationship led to the Missouri Compromise in 1820, the 
Compromise of 1850, and the problems involved with these 
compromises. 

If desired, the third level of analysis, organizational piinciples, could 
be pursued at a basic level by having students write a comprehensive pa- 
per on their findings from the first two levels. At an advanced level we 
have the makings of a doctoral dissertation in history. 

The use of analysis is not confined to academic areas. Teachers in the 
fine arts and in the practical arts also need to teach and use the skill of 
analysis. 

An art teacher might be teaching a lesson on the use of color. One of 
the basic ideas in this type of lesson is the organization of the color 
wheel. The teacher could introduce the students to the three primary col- 
ors of red, blue, and yellow. This could be followed by giving the stu- 
dents a color wheel with the primary and secondary colors and asking 
them analysis questions at the three levels. 

A woodshop teacher might have students analyze the requirements for 
their projects before they begin to work. Analysis at the first level might 
include the type of wood to be used, the type of hardware to be used, 
and die tools to be used. Second-level analysis might include how each 
piece of wood joins to another piece, whether the joints will be nailed or 
glued or both, and whether power tools or hand tools will be used for 
each of the operations. Third-level analysis would have students plan all 
of the construction sequences and visualize the finished project. 

The skill of analysis ctsi and should be used in all content areas. You 
can explicitly teach tlie generic skill model and then use it at whatever 
level meets your learning objectives. 
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CONVERSATON WITH 
ARTHUR WmMBEY 



Arthur Wbimbey mmnUtim that early verbal give-and-take between parent and 
child develops the kind of intelligence that leads to academic success. He discusses 
research showing the distinctions between successful and unsuccessful learners: 
good students think systematically, draw on information they bring to a problem, 
and work carefully and deliberately toward problem solution. In contrast, poor stu- 
dents attack problems unsystematically and superficiaiiy; they are indifferent to- 
ward accuracy, and are generally careless in their problem solving, Wbimbey main- 
tains that good think >yg, like golf, involves a set of s,Mlls that can be demonstrated 
and practiced. If they practice consciously, responding to guidance and feedback, 
students can significantly improve their thinking skills. 

In this chapter the initials JLS identify the name of the publication where it ap^ 
peared originally: The Journal of Learning Skills, Winter 1982, Reprinted with 
permission. 

Arthur Whimbey is the author 0/ Intelligence Can Be Taught and the coauthor 
o/Problem Solving and Comprehension. 



JLS: Why have past experimental studies failed to show that intelligence 
can be improved by training? 

WHIMBEY: ! think the reason is that psychology and the study of intel- 
ligence arc very young sciences. We're only gradually coming to under- 
stand what it is that intelligence tests measure and how this can be im- 
proved through training. Some of the early attempts to improve 
intelligence— pre-school programs that wer^ run daring the early jix- 
tics— began with the notion that low intelligence resulted from sensory 
deprivation, and that intelligence could be improved through the enrich- 
ment of sensory input. This was translated into providing students with 
clay and paint and trips, mobiles fo. ^xe young infant, and other things 
that would provide sensory stimulation. However, more recent stuciics 
indicate that it isn't just raw sensory stimulation that's needed, but in- 
stead a particular type of verbal interaction with an adult that produces 
the pattern of thinking that's called academic intelligence. 

JLS: What type of interaction is that? What kinds of early experiences 
develop intelJigence in children? 

WHIMBEY: Intelligence develops through a type of verbal interaction 
that teaches the child to make discriminations and to keep track of rela- 
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tionships. Developmental psychologists tell us that without educational 
intervention, higher levels of tatelligence tend to arise &om a distinctive 
type of verbal interaction in the pre-schooler's home. In the lower-in- 
come home, where children are closely spaced and the mother doesn't 
have too much time for each child, if a child comes to his mother and 
asks to buy a candy bar, the mother may answer, "Here's some money. 
Bring back the change." In the upper-income home, the children arc 
more widely spaced, and the mother often has a richer educational back- 
ground and may be more interested in the child's education. A mother 
in this environment might say, ''Here's 250. The candy bar's a dime and 
you'll get 150 change. That's a nickel and a dime, or three nickels. 
When you come back, we'll count the change." And when the child 
comes back, they do count the change together. This teaches the child 
the mental pattern of analyzing a complex entity into relevant parts. It 
teaches the child to systrmatioJly make disaiminations and classifica- 
tions which are meaningful with respect to some goal. And it isn't just 
this one tj^e of pedantic situation — it's a verbal interaction all along the 
way. An eight-year-old telling a four-year-old, "Put on your boots 'cause 
mommy said so," is diBferent from the mother telling the child, "You 
have to put on your boots because it's raining outside, and you don't 
want your feet to get wet. If you get wet you'll get a cold and have to 
stay in bed." The mother is explaining the cause-and-effect relationship. 
This kind of continual asking and answering questions develops the type 
of intelligence needed for academic success. 

JLS: Much of your work is based on an early study by Bloom and Brodcr. 
Tell us about this study. What did it show about cognitive learning? 

WHIMBEY: In 1950 Benjamin Bloom and Lois Broder published a 
monograph entitled "Problem-solving Process of College Students". The 
Bloom and Broder tudy had diagnostic and remedial components. First, 
they asked students with both high and low scores on aptitude tests to 
tliink aloud while solving academic reasoning problems. They found that 
the problem-solving behavior of low-aptitude college students was char- 
acteristicaily different from that of high-aptitude students. 

The cognitive profile of low-aptitude college students had two promi- 
nent features. First, there was one-shot thinking, rather than extended, 
sequential construction of understanding. Second, there was a willing- 
ness to allow gaps of knowledge to exist, an attitude of indifference to- 
wards achieving an accurate and complete comprehension of situations 
and relations. These students were mentally careless and superficial in 
solving problems. They often rushed through instructions or even 
skipped them, and selected a wrong answer on the basis of a feeling or a 
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guess. They were almost completely passive in their thinking, taking lit- 
tle time to consider a question or break it down into its component 
parts. 

High-aptitude students, by contrast, made an active attack on prob- 
lems. When a question was initially unclear, they employed a lengthy se- 
quential analysis in arriving at an answer. They began with what they 
understood of the problem, drew on other information, and carefully 
proceeded through a series of steps that brought them to a conclusion. 

HaTing isolated the habitual thinking deficiencies of low-aptitude stu- 
dentb*. Bloom and Broder undertook to develop a remedial training pro- 
gram. This was only a pilot project, but the method they developed may 
find wide application. A set of problems was selected on which the con- 
trasting approaches of good and poor students were clearly evident. In- 
trospective reports of extremely capable students were then colleaed, 
and these model solutions served as the primary teaching material. Stu- 
dents were trained individuyJly in the procedure of thinking aloud while 
solving sample reasoning problems. During a typical training session, the 
student attempted to solve a problem while thinking aloud. Plis verbaliz- 
ing was reviewed and discussed by the instructor, and he was then given 
the protocol of model solutions to the problem. With the assistance of 
the instmctor, the student made a list of differences and similarities be- 
tween his solution and that of the model. The instructor emphasized 
that the student should look for differences that occuncd regularly, rath- 
er than those that were unique to individual problems. 

In the sessions that followed, time was divided between practice in ac- 
quiring the approach used by the model and comparison and analysis of 
solution protocols. When solving problems, the student attempted to 
apply the general principles derived from his list. 

JLS: How well did the program work? 

WHIMBEY: No standardized test was used to evaluate program success. 
School grades were taken as a criterion of gain. Comparison with various 
control groups indicated that grades on comprehensive examinations in- 
creased to a significant degree— enough to allow the experimental stu- 
dent, who had been failing and on probation, to continue in college. In 
addition, there were marked changes in the students' problem solving in 
training sessions. They approached problems more actively, began with 
what they understood, set up hypotheses, reasoned sequentially in steps 
and so on. Students reported a carry-over effect to all their thinking. For 
example, they reported taking a more analytical approach to the argu- 
ments of others, and thinking twice before making comments in class 
discussion. 
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JLS: If this work was done in 1950, why hasn't it surfaced until recently? 
Didn't Bloom and Brodcr follow up on their work? 
WHIMBEY: It's kind of interesting that Bloom, after the publication of 
the 1950 monograph, did not pursue this research, but instead got into 
mastery learning. The reason was that, ia the pilot project with college 
students, academic reasoning problems from various content areas were 
used. These problems, from disciplines such as physics and political sci- 
ence, required both reasoning and subject-area knowledge. Bloom and 
Broder found that there was often a gap in the students* knowledge that 
interfered with the development of critical reading and reasoning. So 
Bloom got more concerned with ensuring that students had the founda- 
tion in knowledge. With thirty years of hindsight, we see that the prob- 
lem with the standard mastery learning method is that it doesn't teach 
students how to master the material. We now realize that many students 
need courses focussing on teaching students how to learn. 

JLS: You have been using a method similar to Bloom and Broder's for 
some years now. What do you feel is the most aiticii problem in teach- 
ing improved thinking? 

WHIMBEY: Teaching thinking runs into a peculiar difficulty* Generally 
there axe two phases to teaching any skill. The skill is explained and 
demonstrated to the student. The student practices the skill with guid- 
ance and feedback. For example, golf is taught by showing the novice 
how to grasp the club, place his feet, and how to move his arms and 
body as he swings. The novice watches the pro, he can even watch a 
slow-motion film of the pro in action, and in this way he can Icara the 
pro's technique. The pro observes the pupil as he practices, he points 
out his flaws and he shows him how to improve. 

In contrast to playing golf, the activities of reasonbg are generally car- 
ried on inside one's head. This makes it difficult for a teacher to teach 
and for a learner to learn. To teach something, we would like it out in 
the open where both teacher and student can see it. As it is, a beginner 
cannot observe how an expert thinks in analyzing complex ideas. And 
the expert has trouble demonstrating his technique to a beginning 
student. 

JLS: How do you solve that problem? What instructional strategies ap- 
pear effective in helping students to improve their thinking? 

WHIMBEY: One solution to this dilemma is to have both teachers and 
students think aloud as they work through ideas. Have them vocalize 
their thoughts as they analyze relationships^ sort concepts, and form gen- 
eralizations. If both students and experts vocalize their thoughts as they 
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work through complex ideas and relationships, the steps that they take 
are open to view, and their activities can be observed and communicat- 
ed. Nataially a person caimot put ail the motions of his mind into 
words, any more than a map-maker can show every bend and hill along 
the road. But research shows that he can exhibit enough of his thinking 
for someone else to follow his path through a problem or complex 
concept. 

JLS: What kinds of problems are most suitable for cognitive training? 

WH»B3EY: I believe the most crucial characteristic is that all of the in- 
formation that a student needs to solve the problem should be available 
to him. That is, the problem should not be unsolvable because of lack of 
knowledge. On the contrary, the problem acquires difficulty from the 
necessity of careful, thorough sequential processing. For example, take a 
problem like this: Cross out the letter after the letter in tlie word "par- 
don" which is in the same position in the word as it is in the alphabet. 

Let's look at how a good problem solver would approach this problem. 
When he reads "Cross out the letter after the letter", he may stop and 
say, "This is conftising." Reading a little fiirther he'll say to himself, 
"Okay, so I have to cross out a letter which is in the same position in the 
word as it is in the alphabet. 'P' is in the first position in the word 'par- 
don'. But *a' is in the first position in the alphabet. In the word 'par- 
don\ *a' is in the second position, *r' is in the third position. Okay, *d' 
is in the fourth position in the word and it's also in the fourth position 
in the alphabet. But now in the beginning of the problem, there was 
something confusing. Let me go back to it. I have to cross out the letter 
after the letter in the word *pardon'. So I have to cross out the letter af- 
ter the *d'— aoss out the letter 'o'." 

You can see how solving this problem is a step- by-step process. Even 
the good problem solver initially finds it confusing. But he starts with 
something that he can get a grip on and then gradually works through it 
and eventually works back to the more complicated part. Now, in con- 
trast, the poor problem solver, who does badly on IQ tests or the S.A.T., 
will very often just cross out the "d". He'll just lose the initial section of 
information. He kind of blurs over it in his mind. And sometimes he 
rr?y 'nren cross-out the "d" in the word "word". He hasn't isolated that 
lie has to cross out a letter in the word "pardon". He isn't that careful 
in his interpretation of the sentence. We find that this kind of ap- 
proach--teaching content-free problem-solving techniques— is highly ef- 
fective in helping students develop analytical thinking skills. 

JLS: You have also suggested ways of teaching thinking skills in the con- 
tent areas. Could you give us an idea of how this can be done? 

WHIMBEY: Well, Jack Lochhead, at the University of Massachusetts, 
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Amheist, is teaching kids thinking skills as pan of their learning physics 
and engineering. First students work through content-free problems of 
the kind I just discussed. Then he has them shift over ' " problems in 
physics. Here's the kind of problem that's used — simple, out one that's 
often deceptive to students: A bicyclist sets out on a ten-mile trip. The 
first half of the trip is level. But on the second half, he must go up and 
down two hills. Sketch a distance vs. time graph that is consistent with 
the above information. 

JW Carmichael» at Xavier University, has a similar training program. 
Proposed science majors spend a pre-college summer in a cognitive uain- 
ing program; these skills are later reinforced through cognitive training 
with chemistry problems, an integral part of the introductory chemistry 
course. It's been three or four years since the program has been institut- 
ed at Xavier, and it does seem to be effective. There's been a whole stan- 
dard deviation increase in students' performance oi? a standardized test 
of introductory chemistry published by the American Chemical Society. 

Another example is Bloomfield College, where the approach is being 
used in a remedial math course. There, our approach was used in two 
sections of remedial math along with the remedial math text. For com- 
parison, another two sections used just the remedial math course in the 
conventional method. A standardized test of remedial math showtd sig- 
nificantly larger gains by students using the cognitive training methods 
and thinking aloud in the solution of rrath problems. 

JLS: Bloom and Broder used one-to-one instruction. That's not very 
practicd for wide use. What do you suggest as an alternative? 

WHIMBEY: What seems to be a reasonable compromise is to have stu- 
dents work in pairs and take turns as problem solver and listener. Tht 
student who's designated as the problem solver reads the problem out 
loud and does all his thinking out loud. He may make diagrams to sup- 
plement the exhibition of his thinking. In general, he externalizes his 
own thinking. The listener is asked to listen for the strategies that the 
problem solver is using in order to learn the strategics and also to listen 
for errors. If the listener catches an error, he points it out to the problem 
solver, saying, "Now, listen, read that over a little more carefully; per- 
form that computation a little more carefully; count that a little more 
careft?Uy." Or the listener may ask, **What exactly is that relationship?" 
When students take turns in this way, on one problem, one student is 
the problem solver, the other's the listener. On the next problem, they 
switch roles. 

JLS: What role do you think the Journal of Learning Skills can play in 
improving instruction in thinking skills? 

WHIMBEY: I think we're just starting to get an understanding of how 
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students who score well on IQ tests and who are academically successful 
dififcr in their thinking from students who have acadenuc difiBculties. 
We're also beginning to get an understanding of how to teach this aca- 
demic thinking skill. It's in this regard that I'm happy to see the publi- 
cation of the nc^ Journal of Learning SLills, a journal which will allow 
communication among practitioners who are actually in the field teach- 
ing students to think more effectively— practitioners who are seeking im- 
proved methods and who also have a theoretical orientation— developing 
procedures which make sense and are cfifective. 

Recently a number of prominent psychologists, such as Hilgard and 
Cronbach, have been critical of psychology, acknowledging that tradi- 
tional psychology and traditional psych journals have focussed on learn- 
ing problems that are remote from the classroom, and haven't really con- 
tributed to the improvement of academic competence. On the other 
hand, a number of the applied journals describe procedures without any 
real theorerical rarionale. And in some cases these journals have perpetu- 
ated notions that really don't contribute to the improvement of learning. 
I believe jhzt the Journal of Learning Skills will fill the gap between the- 
ory and practice by being a clearinghouse and forum for the dissemina- 
tion of studies focussing on cognitive aspects of real academic learning. 
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TEACHING PRECISE PROCESSING 
THROUGH WRITING INSTRUCTION 

by Kendall Didsbury 



Kendall Didsbury has developed a tmttng program that focuses on Arthur 
Wbimbey's "precise processing,** This is a method where students are asked to 
identify and "precisely spell out the series of operations** they use in solving an ac- 
ademic problem; they are then asked to apply these operations in solving an aca- 
demic problem; they are then asked to apply these operations in solving new prob- 
lems. An important classroom assignment in Didsbury* s program is students* 
written responses to a collection of essay questions. Students utt then asked to car- 
ry out a series of pre-writing activities that help them break the assignment into 
component parts. 

The author teaches English at Tilton School, New Hampshire. 

Without having to restructure our junior English classes, we have im- 
proved our students' expository writing skills while teaching them to be 
more perceptive and analytical in their thinking. We found Arthur 
Whimbcy's "precise processing" brought the objectives of Tilton 
School's conference-based writing program into sharper focus and gave 
us a new impetus to fine-time our program. 

In **The Key to Higher Order Thinking Ts Precise Processing" [E^^uca- 
tional Leadership 42 (September 1984): 66-70], Whimbey shows it is not 
necessary to "rearrange or restmcture academic topics to exercise specific 
reasoning skills": 

All we need to modify is our pedagogy, shifting the emphasis to mental pro- 
cessing, with provisions made to observe and provide feedback on the pro- 
cessing. For example, If a student has difficulty following worked examples to 
solve new problems, a teacher might ask the student to explain the changes or 
operations occumng between the first and second step of the example, probe 
with helpful questions when the explanation is incomplete or errc^eous and 
continue this until the student is able to precisely spell out the series of opera 
lions and apply them in solving new ^olems (Whimbey, p. 69). 

We have learned that Whimbey's thinking strategy has been very helpful 
in our writing program. In its most recent revision this course builds on 
Whimbey's ,,urk by using three suategies to help students become pre- 
cise sequential thinkers and more confident writers. 
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The central iimovaticn of oUiT program is the collection of essay ques- 
tions that we assign. Each assignment consists of a specific problem and a 
body of detailed and proscribed data. By controlling the amount and 
type of information that each student has, the writing instructors can be 
more ciFectivc in addressing the intellectual stumbling blocks of the pre- 
writing process. 

Take, for example, the following assignment. It demands that stu- 
dents classify information to solve a problem: 

In one segment of **60 Minutes" Andy Rconey, a CBS commenta- 
tor, talked about the words rvdvertisers use. He reported that the ten 
most commonly used words were the following: 



1. new 6. rich 

2. natural 7. real 

3. light 8. fresh 

4. save 9. exua 

5- free 10. discover/discovered 



These words appear most frequently because they connect the prod- 
uct being advertised with values that are important to us. In a well- 
organized essay, identify the values that these words suggest. 

In order for students to respond effectively to this problem, they must 
carry out the following prc-wririiig activities in sequence: 

1. Turn the statement of the problem into a question. (**In a well-or- 
ganized essay, identify the values that these words suggest" be- 
comes "What are the values that these words suggest?") 

2. Identify several connotations for each word. 

3. Group words that share common meanings. 

4. Determine the cultural values implied in each grouping. 

5. Find adver'^ing examples that demonstrate how the use of each of 
the 10 worch. implies the values hypothesized in step 4. 

6. Write a one-sentence answer (a thesis statement) to the question 
posed in step 1. 

7. Create a writing plan (an outline) that identifies the thesis state- 
ment and supports it with examples from each word grouping. 

We do three tilings to help students become adept at using such a 
process. First, the students observe how another writer solved a similar 
problem. They read a description of a sample problem, study an expla- 
nation of the thought processes used in the pre-writing process, and ana- 
lyze a model essay. Next, the instmctor leads the students through the 
pre-writing process on their first essay. In the class discussion the stu- 
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dents practice the sequential process about which they have just read. By 
the end of the class the students and teacher will have developed a writ- 
ing plan that the students can use to complete their essays. As they write 
their essays, the teacher will check that the students employ the correct 
thinking process. Finally, the teacher will give the students a second writ- 
ing assignment based on the original model. For this paper they will re- 
ceive no help in processing the information because we assume that they 
have internalized the cognitive strategies sufficiently and will be able to 
work independently. 

When creating these assignments, we look for subjects about which 
students have prior knowledge; we want them to recognize that they 
have something substantial to say. Consequently, many of the topics 
deal with popular a Jture. Among the more successful topics using classi- 
fication skills have been those listed below: 

Problem Data 

1. What personal characteristics do The results of a survey 
young Americans admire? about American heroes 

2. To whom does a particular A summary of articles 
magazine appeal? in a magazine with a 



Students find these assignments challenging and informative. Generally 
they are ^rprised by how many Insights they have, consequently, they 
gain confidence in their writing ability. 

We also try to make the assignments as interdisciplinary as possible. 
During the t^i^-elve -yeeks of the course, we teach five types of writing 
problems: 

1. Classifying Information 

2. Comparison and Contrast 

3. Analysis of Structure 

4. Analysis of Character 

5. Problem Solving 



married .v jmen in 1845. 

Explain how life will be 
different in 2000 A.D. 



What are the programming 
tastes of the 1967-68 
television audience? 



Describe the role of 
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While some of the assignments are literature based, many come from a 
variety of subject areas. For example, one of the traditional comparison- 
/coQtrast assignments asks students to compare two short stories having 
similar themes. In our program, on the o^her hand, we include two so- 
cial studies assignments: one using paired statements from the Republi- 
can and Democratic rty platforms, and another pairing statements 
from the USSR constitution with reports by foreign correspondents. Both 
assignments ask the students to contrast points of view. Likewise for the 
third type of writing problem, analysis of structure, we not only present 
several poems for analysis but also provide a diagram of a complex piece 
of machinery and ask that students describe the purposes of the mechan- 
ical components. 

We have found that the diversity of topics encourages the uansference 
of writing and thinking skills to essays assigned in other courses. After 
doing a social studies assignment in English class, students are less likely 
to ask their history teachers if the next papers will be graded for form as 
well as content. They know that good writing follows from clear and pre- 
cise thinking. 

The use of these assigned topics makes possible a second innovation: 
the opportimity to provide feedback on mental processing. When the 
students prep^e their first essay for each type of writing problem, the 
teachers monitor their students' performance in a workshop/conference 
setting. Students wiite every day, and the teachers use most classes to 
read the newest drafts. Because the teachers are familiar with the data in 
each assignment, they can not only make comments on the sentence 
style, grammar, and general organization; they can also respond to the 
analytical processing in the essay. For instance, if a student has drawn a 
faulty inference, the teacher can ask the youngster to explain the oequen- 
tial steps used to andyze the data and then help the student re-analyze 
the informarion correctly. 

A side benefit of observing how students respond to thinking prob- 
1' * is a new approach for teaching how to correct errors in sentence me- 
c jiics. One of the moit coromon grammaucal mistakes is to use the 
pronoun // or this to refer to a concept described in a prior noun clause. 
Previously we had corrected this error by showing our students that the 
pronoun referred too broadly to all or part the last sentence. To rectify 
the error we told our students to replace the pronoun with a word that 
renames the antecedent concept. Now we not only teach tlie grammatical 
concept of broad reference but also address the underlying difficulty of 
absttacrions by asking students to describe how they arrived at the faulty 
statement. Thus we deal witr the cause of the problem and not just its 
symptoms. 
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Another good example of how cognitive skills can prevent usage errors 
appears when we correa a student's misuse of the verb to be. Our stu- 
dents frequently write sentences in which the subject and complement 
are falsely coordinated (i.e. /'Physically attractive women are Mike's bad 
points," instead of "His infatuation with physically attractive women is 
Mike's weakness."). Before we incorporated cognitive skills in the cunic- 
ulum, we prevented this error by mandating that students avoid the use 
of to be as much as possible. Now we let them use linking verbs freely, 
and when they write a sentence equating unlike things (as in our exam- 
ple), we ask them to review with the t^^acher how they developed the 
idea. They quickly recognize that they me^ji "weakness" when the say 
"bad points" and that women are not the character's weakness but rath- 
er his infatuation with them is. Using this process, we show them why 
the verb to be is difiicult to use, and we suggest the context m which it 
can be used conectly. Most importantly, we enlarge their repertoire of 
sentence styles rather than diminishing it, while, at the same time, im- 
proving the quality of their thinking. 

Our third innovation occurs in our xnstruction of trie editing process. 
We place great emphasis on editing for two rcastons. First we want our 
students to Icam to revise their own work and to outgrow the need for 
writing conferences — to become independent writers. We also want our 
students to become self-critical thinkers. Whereas the pre-writing lectures 
and the writing conferences taught our students how to think about a 
problem, our discussions about editing concentrate on teaching students 
how to stand at a distance from their writing and think about thinking, 
a skill called metacognition. Specifically, we teach our students how to 
identify whether and how fiiUy their thinking has served their writing. 

We initially teach our students metaccgnitive skills by showing them 
how other writers' thinking resulted in a particular essay structure. As 
our students read and analyze model essays, they learn why the particular 
thinking processes are appropriate to that assignment. Moreover, later in 
class discussions, the students evaluate diSFerent thinking strategies to dc- 
tenniue which one will be more successful under a given set of condi- 
tions. Through this process the students learn to be more self-conscious 
and thus more effective in their planning. 

We complement this critical editing process with a second technique. 
Early in the course students receive an evaluation sheet of 33 questions 
listed under four headings: organization, mechanics and grammar, con- 
tent, and style. We review each of these questions with the students 
when we teach the particular concept. Furthermore, every time students 
prepare their final drafts they are expected tc use the questions to review 
their work, and when the teachers grade the essays, they also use the 
evaluation sheet as a grading criterion. Thus, the application of these 
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questions by both students and faculty reminds the students of their 
writing goals and reinforces the desired impression that good writing can 
be achieved, not magically, but one step at time. 

Those questions appearing under the organization and content head- 
ings have proved to be especially eflfcctive in helping students recognize 
sloppy thinking. These questions read as follows: 

Organization 

1. Does the paper have a clearly defined introduction, middle, ?nd 
conclusion? 

2. Dees the introductory paragraph contain a thesis statement that ex- 
presses the central idea of the paper? 

3. Is the thesis statement followed by a statement of organization that 
signals how the pap «• ,vill be developed? 

4. Docs each body paragraph contain a single topic sentence which 
supports, explains, or otherwise reinforces the idea expressed in the 
thesis? 

5. Does eac! sentence in each paragraph elaborate on the topic sen- 
tence of the paragraph? 

6. Does the concluding paragraph begin with a restatement of the 
thesis? 

Content 

1. Does the thesis statement effectively respond to the v/riting prob- 
lem as presented? 

2. Does each paragraph provide appropriate supporting details, evi- 
dence, and information in sufficient quantities to be effective? 

3. Does each topic sentence serve as more than a label for a group of 
similar sentences? Does every topic sentence imaginatively and per- 
ceptively show the relationships between the supporting details? 

4. Does the introduction grab the reader's attention and focus it on 
the thesis? 

5. Does the conclusion convey a sense of completeness, of loose ends 
tied up? 

These questions listed under the organizational heading remind stu- 
dents that thinking involves sequential steps. Students quickly learn that 
factual evidence supports topic sentences and that topic sentences serve a 
thesis. Similarly, the questions related to content evaluate the depth of 
thinking in an essay; they help a student distinguish between shallow 
and insightful ideas. Together the two sets of questions hold students ac- 
countable for their work and encourage them to be their own most se- 
vere critic. 
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Because this writing program is so time consumin3, it is a scpanite se- 
mester course. We lirnit the discussion of literature to the second semes- 
ter because we have foimd that the intensive aspect of the writing has 
several advantages. First, the students incorporate new writing skills more 
consistently into each paper. Because success in the program depends on 
reaching competency in writing, we also find it possible to guarantee u 
higher minimimi level of writing proficiency. Finally, the extensive time 
commitment that the English department has made to composirion work 
retitiinds the students of the importance that the school places on writing 
and thinking skills. 

Unfortunately, the program's chief asset aeates its greatest problem. 
How docs the average high school English teacher with a pupU load of 
120 to 160 find time for a conference-based writing course? Here are 
some suggestions. First of aU, so that work load is shared, the school 
should require each of its English faculty to teach this coiuse. In schools 
where teachers must teach more than one section of writing, the program 
should be staggered so that some students take the coiuse each semester. 
Secondly, the administration should limit the class size to twenty or 
twenty-five students. To be effective, this course demands that students 
write daily; therefore, teachers can expect to correct a theme per student 
each week. Schools that have a large enrollment and have flexibility 
might increase the size of litei^ture classes to compensate for the small 
writing sections. Thirdly, the faculty should plan on fewi , wriuag assign- 
ments during the rest of the year. 

Under these conditions a conference-based program can probably 
work. Our experience has been that on the workshop days (class periodis 
when students revise their writing) most students have only a couple of 
paragraphs prepared for a critique. The conferences tend to be short be- 
cause the teacher knows the potential thinking/writing problems implicit 
in each assignment and can quickly identify a student's errors. Our 
teachers have found that they develop a repertoire of questions appropri- 
ate for each stage of the writing process; therefore, they can help as 
many as ten or twelve students in a period. During the waiting time the 
other students work on their papers or work on some self-teaching gram- 
mar exercises that arc also assigned each week. 

By attacking writing problems through sequential thinking, we have 
begun to show students that the composing process is not an occult an 
but rather a practical craft. They no longer see writing as a monumental 
and intimidating endeavor; writing problems become manageable be- 
cause the students know how to approach each task in the composing 
process. At the same time the nature of the material and the emphasis 
00 thinking skills fosters the students' self-image because they recognize 
that they have something intelligent to say and ti^at exploring ideas can 
be fun. 



ERLC 



173 



THINKING ABOUT LEARNING: 
AN ANARCHISTIC APPROACH 
TO TEACHING PROBLEM SOLVING 



byJackLochhead 



Jack locbbead maintains that scientific progress is not the result of strict adher- 
ence to a set of rigid logical procedures. Rather, "good science is a search for 
methods that have the wtdest conceivable application, " Good scientists do not fol- 
low a prescribed method; they "discover methods that work, " 

However^ when we teach students science we behave as if there were one prob- 
lem-solving methodology that all students should adopt, Locbbead maintains that 
instruction of this kind prevents students from examining problem-solving options 
and critically evaluating their own attempts at problem solution. Since science is 
distinguished "not by its method, but, , , by self awareness of method, " in effect 
we are preventing students from practicing science when we insist that they use a 
particular problem-solving approach. 

This chapter is reprinted with permission from Tlic Journal of Learning Skills, 
Winter 1982. 

The author is Director of the Cognitive Development Project at the University of 
Massachusetts, Amherst, 

Most philosophers of science claim that science progresses because its 
practitioners follow a set of logical procedures known as the scientific 
method. They acknowledge that individual scientists lapse occasionally 
from this sxxtn discipline, but they see these lapses as either detrimental 
to the progress of science or at best lucky breaks which must eventually 
be reexamined. There h considerable debate about the precise structural 
details of the "scientific method", but few philosophers doubt it exists. 

In his book Against Methoa (i975), Feyerabend sees no such method. 

. . . the idea of a fixed method, or a fixed theory of rationality, rests on too 
naive a view of man and his social surroundings there is only one princi- 
ple that can be defended under a// circumstances and in all stages of human 
development. It is the principle: anything goes. (pp. 27-28) 

To Feyerabend "lapses" in scientific discipline are essential for ''prog- 
ress". In addition to the standard techniques of logical argument, he 
sees propaganda, rhetoric and the exercise of raw power as tools which 
the successful scientist must use to ''advance" knowledge. 

^ Support for the anarchist position can also be found by studying the 
history of science. Kuhn (1962) has shown that new scientific theories of- 



ERIC 




174 



'tcn cannot be logicaiiy evaluated within the context of the theories that 
preceded them. Thus scientists who want to break new ground afford to 
fcftjict themselves to any arbitrary set of methodological techniques. The 
only rule which can guide the selection of a new technique is that it 
work. A new method must first of all convince the investigator and sec- 
ond be convincing to other scientists. Thus the good scientist does not 
follow a prescribed method, but on the contrary discove.ts methods that 
work. 

This view of science is not a rejection of all methodology in favor of 
totally unstructured investigation. It simply states that scientists should 
leam many methodologies and use each as a tool rather than as a reli- 
gion. For Feycrabend, the practice of science is an art requiring the exer- 
cise of many skills, rather than the methodical application of techniques. 
The genius of the successful scientist is in the an of inventing and select- 
ing appropriate tools. 

By now the reader may well wonder what all this has to do with teach- 
ing problem solving. Novice problem solvers scarcely need instruction in 
'•^hy. According to Bloom and Broder (1950) they: 

1. . . . have great difficulty in ascertaining what they are required to 
do. 

2. . . . (demonstrate a) lack of objectivity in dealing witli problems. 

3. . . . seem to grope blindly toward a solution. Their problem-solving 
is characterized by feelings, hunches and guesses. 

4. . . . (have an) inability to complete a chain of reasoning. 

5. . . . lack necessary subject-matter knowledge, (pp. 38-39) 

Clearly these students need to be taught a specific method for systematic 
thought. 

THE PROBLEM-SOLVTNG DEEMM A 

But problems arise as soon as one tries to define a problem-solving 
methodology that ought to be taught to all studeiits. While experts can 
agree on the merits of various special techniques (e.g. breaking problems 
into parts, examining special cases, or making linear approximations), 
there is no consensus as to the best overall strategy. Some people advo- 
cate starting every problem by drawing a picture, others prefer a list of 
known facrs, still others demand a statement of goals. Tht choice be- 
tween these general strategies seems (and is) arbitrary. 

If we ignore the selection dilemma and, blessed with immaculate in- 
sight, impose some procedure upon our students, then we face yet an- 
other difficulty. Many students will stubbornly ignore our advice; others 
will follow it for a time before giving up. Unless we are willing to impose 
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severe grading penalities, few seem to benefit from our wisdom. A col- 
league once required his students to lay out a complete solution plan be- 
fore solving any problem. Durin^ the final exank he walked around the 
room and noted that over half tl»t class left blan) spaces before each so- 
lution to be filled in as a find step. My experience has been similar. I 
start each semester with a strict policy on exactly what each solution must 
include, but as the semester wears on the policy wears down. I always 
feel guilty about letting students ofif the hook, but I never have the ener- 
gy to impose the required discipline. 

RESOLVING THE DILEMMA 

Epistemologicai anarchism offers an explanation for both of the above 
difficuldcs. Bcperts cannot agree on the best overall strategy because 
there is none. Students, and teachers, will not conform to any one strate- 
gy because to do so would be ineffective and unwise. Man's special ge- 
nius is not as the user of tools — virtually any life form* can do that; it is 
as die inventor of tools. Seen from this perspective, drilling students in a 
particular methodology for problem solving actually denies them the op- 
portunity to learn, because the key to problem solving lies in finding an 
appropriate method. But then where arc we? The students described by 
Bloom and Broder surely need to learn something; they definitely lack 
discipline and a sense of systematic method. What can be done to help 
tliem? 

An answer to the above questions lies in a more careful analysis of the 
anarchist position. When Feyerabend states "anything goes" he only 
tells part of the tale. Science is distinguished from other endeavors not 
by its method but rather by self-awareness of method. Scientists keep 
track of both their conclusions and their methods. Feyerabend should 
perhaps have said "anything goes provided one knows what one is do- 
ing." Novice students, particularly poor ones, haven't the vaguest no- 
tion of how they solve or fail to solve problems; and it is this single 
weakness that makes learning almost impossible. They do not need to be 
taught methods which they can only follow in a mindless fashion, rather 
they need to be taught to think about whatever method they happen to 
choose, A problem solver who reflects upon his method can learn from 
mistakes and will make progress even when guided by faulty intuitions. I 
should also point out a second necessary restriction on anarchism. In or- 
der to keep uack of one's method, one must apply it consistently. Many 
low aptitude students view each new situation as distinct from everything 
else; they make no attempt to find methods that work in as many differ- 
ent situations as possible. Good science is a search for methods that have 
the widest conceivable application. 
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DEVELOPING AN AWARENESS OF 
THOUGHT PROCESSES 

Making students conscious of their own reasoning has long been a cen- 
tral concern in education. Dcsvey (1933) saw the fostering of reflective 
thought as a key element in higher education. Today most courses in 
problem solving stress the importance that awareness has in: 

1. allowing students to be in jntrol of their own tihoughts. 

2. permitting students to refine effective techniques and rc/r . inef- 
fective ones. 

The standard method for promoting such awareness is to present and dis- 
cuss a variety of problem-solving techniques. Several variants of this ap- 
proach arc discussed by Hayes (1976), Larkin (1975), Norman (1977), 
Rubinstein (1975), Schoenfc' ] (1979) and Wickelgren (1974). While this 
approach has often been effective, it has rarely been anarchistic. Al- 
though it docs leach a diversity of approaches, it nonetheless specifics 
the rules and acceptability of each. In so doing it docs not develop as 
ML/ as it might the students' skiWi in inventing and evaluating their 
own strategics. The need for this latter kind of training is perhaps great- 
est among the low achieving students dcsaibed by Bloom and Broder. 
These students are unprepared for the sophistication of a course on com- 
parative methodology because they have not yet learned to examine even 
a single strategy* 

In worHng with such students, there is a danger of assuming that, be- 
cause they invent ineffective strategics, those strategies are not worthy of 
examination. We may feel it necessary to first teach them a good strategy 
and then show them how to examine it. This view is based on the erro- 
neous assumption that the process of invention may be separated from 
the process of evaluation. It is only through constructing a'strategy that 
one can become aware of the components to be examined; but it is only 
through self-reflection on these components that one understands how to 
constnict them. 

A "?^ie anarchist's a^oroach to teaching problem-solving would not 
show students how to suive problems, but would instead force them to 
consider whatever solutions they chose to use. Such a process has been 
developed by Arthur Whimbey.^ In his approach students are asked to 
work in pairs. They are given a series of relatively easy problems which 
they must work according to the following rules. For each problem one 
student takes on the role of problem solver and the other the role of lis- 
tener; they then switch roles for the subsequent problem. The problem 
solver's role is to read the problem aloud and to continue talking 
throughout the entire solution process. The listener's role is to keep the 
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problem solver talking and to continually probe for more detailed de- 
scriptions of the problem solver's thought process. A good listener will 
ask for clarification of even the most trivial steps. These are often the 
most difficult to explain, since they have become automatic and were 
probably learned when we were too young to grasp their meaning. The 
listener must not solve the problem or give hints to the problem solver; 
his function is solely to demand greater clarity. 

The above process is described in greater detail in a problem solving 
workbook (Whimbey and Lochhcad, 1979) which includes a series of 
simple problems, each accompanied by one or more solutions. These so- 
lutions contain an outline of key steps; some are verbatim transcrip s 
from a model problem solver's thinking aloud protocol. However, the 
solutions are not presented as optimal. In feet, students refer to ther 

Jy when their own methods fail. They are told that there is nothu.^ 
special about the book's soludons; any procedure is equally good provid- 
ed it works and provided they understand why it works. 

Solving problems according to Whimbey's rules is a demanding and 
rewarding task even for college faculty. Few of us have ever been con- 
scious of our own thinking at the level of detail this exercise demands. 
Yet the method has also proved useful for high school remedial pro- 
grams. Because this material meets the needs of so divergent a popuU 
tion, I feel it iL tapping important fundamental skills. Furthermore the 
approach demonstrates the power of appropriately controlled anarchy. By 
aUowing each student to find his own way, all students can learn effec- 
tively, even when there is a wide range of talent. 

I would now like to contrast the structure and the anarchy in Whim- 
bey's approach. Problems in the workbook are simple and they have one 
right answer. The role of each student is well-defined and it is important 
for the teacher to insist that all participants adhere to their roles. Stu- 
dents arc sometimes asked to hand in a written record of tlieir thoughts 
while working a problem. In many cases this exercise does not produce 
acceptable results until students have been threatened with grading pen- 
alties. But within the variety of solution methods students produce, any- 
thing goes. The only criteria imposed on a solution are that it work and 
that it can be explained. Teachers must resist the temptation to show off 
by demonstrating a "better" method. This display can only curb the 
student's confidence; it discourages inventions, risk-taking and self re- 
flection, while promoting only imitation. 

Although the Whimbey method does not teach a method for solving 
problems, it does stress certain attitudes. These include: 

1. a faith in persistent systematic analysis 




2. concern for acoiracy 

3. the patience to employ a step-by-step procedure 

4. avoidance of wild guessing 

5. a determination to remain actively involved with the problem. 

It is these general charaaeristics that describe the diEferences between 
good and poor problem solvers, not knowledge of some list of tech- 
niques. 

The approach described above can be applied to almost any of the 
conventional disciplines. Introductory physics is one example. I have 
found that by using appropriately selected problems, it is possible to 
move students through physics with very little direa instruction on how 
to work problems. Traditional physics exercises can be used, but they are 
improved by the following changes. Most textbook problems stress the 
algebraic or formula-related perspective on physics. To the expert such 
problems also suggest graphical, piaorial and even verbal imagco. Unfor- 
tunately, as Perry (1968) has shown, imdergraduates tend to see things 
only as they are presented, and they have great difficulty translating be- 
tween different perspectives. It is therefore highly instructive to give stu- 
dents problems that require translation between diEFerent representa- 
tions,^ for example, a problem with an algebraic statement that requests 
a graphical answer. Thi<^ mixing of traditional modes is highly challeng- 
ing and helps students v iderstand the role of symboiization in their own 
thought processes. 

In making students, and ourselves, more conscious of how symboiiza- 
tion schemes affect our thinking, we also open up the possibility of 
pushing anarchism one step further. Why rcstria students to the symboi- 
ization conventions of the past? Why not allow tliem to experiment with 
their own idi >syncratic systems? Faced with the image of Babel my own 
interest in anarcliism wanes, but there are specific instances where the 
idea does work. Perhaps the most striking exr r>le concerns angular mo- 
tion. The current fashion in physics is to use axial veaors to represent 
torques and angular velocities. This use of vectors is conceptually quite 
dififerent from their use in representing linear velocities, bu^, students fail 
to notice the distinction (and we usually do a terrible job of pointing it 
out to them). I have found it useful to ask students how they would rep- 
resent the V l^ntation of a plane in three dimensional space. Their an- 
swers rarely involve axial vectors, but the exer«:ise of considering the diffi- 
calties involved in creating such a representation allows them to 
appreciate the axial system when it is presented to them. 

Another application of anarchism to the physics classroom concerns 
the construction of formulas. Clement, Lochhead and Soloway (1979) 
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have shown thac science students have great difificuity in translating En- 
glish statements into mathematics. For this reason, I do not give students 
the formulas of physics. Rather I ask them to constmct these formulas 
out of what they already know. For example, one question I have used is 
the following: 

An object that is high off the fioor has potentially recoverable energy that 
can be obtained by dropping it ItiJt energy is related to the height off th3 
floor, the strength of gravity, a i the mass of the object. Write a formula that is 
consistent with this information. 

There are an infinite number of possible answers, and the students leam 
a great deal by considering the alternatives. In grading these problems I 
allow any answer that is consistent with the English st^itement, whether 
or not it is "con^ct" physics. Even after the students do learn the **cor- 
rca" formula an element of anarchy remains. Students from my course 
are as likely to use E = ghm as the more conventional E = mgh. 

These last two examples are helpful in demonstrating the advantages 
of epistemolog'cal anarchism. By taking the position "anything goes", 
one is freed from the blinders imposed by our methodological habits. 
This is particularly important in teaching, where we arc often blind to 
the students' difficulty because we are unavme of the peniliarities of a 
system in which we are too thoroughly enmeshed. Of course, after we 
study alternatives we are always free to return to the old system; but we 
do so by choice and with greater understanding. 

EVALUATION 

Because the above approach is relatively new, there is no objective evi- 
dence for its effectiveness. Students and faculty often make suong state- 
ments in its support, but data from large statistically meaningful samples 
has not yet been gathered. However, the method shares much in com- 
mon with the Guided Design^ system developed by Charles Wales. A re- 
cent review of Guided Design (Wales, 1979) shows that a single course 
can have measurable impact on college students' four year grade point 
average. A much greater impact would likely be possible from a series of 
these courses. 

CONCLUSION 

Although the tenets of epistemological anarchism may at fi*^t seem 
absurd, ^particularly as applied to the low achieving student, they are 
both reasonable and praaical. Feyerabend claims that the key to scientif- 
ic progress has not been adherence to a well definjd mctiiodology. This 
paper suggests that students can be taught to become c flfectlve probleru 
solvers without being programmed to execute specific problem-solving 
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techniques. If this view is correct, the key to successful problem solving 
lies not so much in the mastery of techniques as in the art of inventing 
and selecting appropriate strategies.^ 

NOIES 

* I may for example consider myself to be merely the tool of a vims. 

2 Arthur Whinhcy is not to my knowledge an anarchist. Eis approach devel- 
oped out of his experience as a teacher, not from theoretical musings. 

^ Excellent work in this area has been done by George S. Monk. 

^ Guided Design was not developed from anarchist principles and many of its 
advocates would take strong exception to the vicwi expressed in this paper. 

^ Larkin (1978) provides empirical evidence for this conclusion. Her analysis of 
the problem-solvin? protocols of both experts and novices shows clear differ- 
ences i \ the ability to selcrt strategics. 
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HOnSHC THINKING SKILLS 
INSTRUaiON: AN INTERDISCIPLINARY 
APPROACH TO IMPROVING 
INTELLECTUAL PERFORMi^JSTCE 

by William A. Sadler Jr. 



William A. Sadler, Jr., dixusses a holistic approach to learning that combines the 
teaching of analytical thinking with communication to improve students* intellectual 
skills. The program, which is in use at Bloomfield College, in New Jersey, and at Paul 
Robeson High School, in Chicago, integrates analytical skills instruction into every 
content course in the program; further, skills acquired in one course are reinforced in 
another-'Ocross such different academic disciplines as the humanities and the 
sciences, 

like Arthur Whimbey, Sadler views intelligence as a set of identifiable behaviors, 
and sets about finding ways to help students apply analytic and problem-solving Mis 
to their academic tasks. 

The author is Dean of the College of Arts and Sciences at Lock Haven University, 
Pennsylvania. 

A number of cognitive development programs emphasize teaching 
frona a economy of thinking skills. While such taitonomics may be help- 
fill in diagnosis, interventions are likely to be more successfiil if they are 
holistic. As Arthur Whimbey har suggested, teaching thinking is like 
teaching a sport: the teacher is a coach, modeling actions, calling stu- 
dents' attention to effective and ineiSFective strategies. The tennis coach 
knows that a new player must get the feel of the entire action in swing- 
ing a tennis racket; attempting to help the player string together a series 
of component behaviors comprising tne swing will not get the ball over 
tae net. Similarly, instmction in thinking skills is most effective if it is 
holistic, combining analytical thinking practice with conununication to 
improve students' general intellectual abilities. 

Such a program is in use at Bloomfield College, in Ner^.' Jersey, and at 
Paul Robeson High and Middle School, in Chicago. First developed by 
my colleagues and me as a two-year core freshman program at Bloom- 
field College, and later extended for four years, the program has been 
adapted for middle through high school use at the Robeson school. At 
both sites, the program focuses upon developing cognitive skills. These 
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include basic processes of reading, writing, and computation for many 
students; but the major skills aimed for are those of analytical thinking 
and communication. Whether in math, natural science, social science, 
humanities, career plaiming, or human development classes, students are 
directed toward the improvement of communication and analytical 
thinking skills. Analytical skills lean}ed in one course, such ,v huiran- 
ities, are reinforced in others, such as science. Thus, these skills have a 
better chance of becoming a permanent part of a student's behavioral 
repertoire. We chose these two cognitive skills because we believe they 
are of fundamental importance to our students' successful achievement 
in both their college and later careers. 

With these two skills as primary goals, a ncv, more difficult problem 
arose. What dc« analytical thiiJ \ig mean? Teachers in the sciences were 
more comfoitabie with the concept of analysis than were those in the hu- 
manities; the latter had to develop thei* own definition and model for 
teaching analytical thinking. After several years of trying to teach it, 
most program teachers concluded that we were talking about reading 
and solving problems intelligently. But had we reduced program classes 
to a basic, remedial level? Reading physics, Freud, Orwell, and Kafka in 
required program courses (as our Bloomfield College students did) hard- 
ly seemed remedial. Then what were we doing? Regardless of discipline, 
our common aim was to improve students' intellectual performance — to 
help them read with mere intelligence and understanding. But what 
does that involve? 

As a first step in improving students' analytical abilities, we had to 
specify our understanding of intelligence in terms of behaviors that could 
be identified, taught, and assessed. Wc came to see intelligence, at least 
in terms of our course aims, as a complex set of behaviors, involving at- 
tention, selection, analysis (breaking something down into constituent 
parts), formulating an idea, testing it (with experience and logic), and 
applying it (in a practical way or through an enlargement of understand- 
ing). In effect, we were constructing a model of analytical, problem-solv- 
ing intelligence, similar to that underlying IQ and Scholastic Aptitude 
Tests. 

We learned three important lessons from implementing a skills-orient- 
ed learning program at the college level. First, it is crucial to articulate a 
set of primary goals, such as the development of basic and higher-level 
cognitive skills. Second, it is essential to specify these goals precisely, so 
that teachers can tailor instruction and assignments to meet these goals, 
and monitor students' and their own progress In attaining them. In oth- 
er words, we needed to know exactly what we wanted sti dents to do and 
then to make that objective clear to them. Third — also a principle — ped- 
agogy is more important than content. As Kierkegaard put it. 
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the how is more important than the what. Until teachers assimilate that 
principle, they will find teaching skills an unsatisfying, nearly impossible 
task. 



PROGRAM IMPLEMENTATION: HOW TO DO IT 

How is such a program set in motion? Most teachers found that stu- 
dents had trouble getting th- main point of written material. To help 
them develop both communication arxu analytical skills, we decided oat 
first target would be to rcqufrc them to get the point. Our search for 
suitable materials lasted several years; in fact it is continuing. One of the 
books that worked foi us at Bloomfield College was a collect on of short 
essays in natural science by Steven Gould, B ?r Since Darwin, Most of its 
chapters are tightly stmctured arguments that explode previous assump- 
tions through careful reasoning and evidence. Students arc assigned a 
chapter and then asked to compose an essay on their own, often in class, 
to demonstrate that they got the point. They can state it in their own 
v/cids, and they can cite evidence from the chapter supporting their 
idea, When we first used this method, two grades were possible: Yes or 
No. Students cither got tJie point or they did not. Most received a No on 
their first few papers. After several attempts teachers began asking, "Can 
I give a No +? AYcs -?". 

Eventually we reverted to letter grades. But the lesson had been 
learned effectively by both teachers and students. An author had com- 
municated a message; students could take definite, teachable steps to re- 
ceive that message. But the ruost important aspect was that students had 
to take those steps on their own, receiving feedback after they had first 
tried without help to get the message. 

This, kind of experience confirmed another principle for us: to make 
students work on cheir own. It was a particularly hard lesson to learn. 
Most teachers have developed an inclination to help students through 
material with lectures, supplemental readings, recitation sections, illus- 
trations, outlines, and other teaching aids. At Bloomfield College and 
Paul Robeson High, the faculty has learned to xc^j^t that mclination. 
Students are forced to ask their own questions in order to analyze and 
understand the material. Students need to learn to question the materi- 
al, because the questioning process is basic to intelligent understanding. 
Once they learn to question, to carry on a dialogue with the material, 
they are well on the way to cc iprehension. 

That phase has some cost factors, however; it requires much feedback. 
In one coutse, our workload amounted to 27 papers per student per se- 
mester, or 54 papers per student per year. In other wjrds, a social science 
or huraai.ities teacher with a class of 20 grades over 1,000 papers each 
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year for one class. Science classes developed their own version of this ac- 
tive principle. Using this "discovery method" students do experiments, 
form their hypotlieses, and test them against experience and logic. 
Teachers act as resource persons, consultants, and feedback experts. Math 
and human development courses use a similar model. 

Wherever this approach is used, teachers are more like coaches, elicit- 
ing improved performance, rather than being didactic impaners of infor- 
mation. Coaching has become a model for many of us who are pursuing 
the task of improving cognitive skills. 

Wc discovered that an effective educational program must focus on 
students in the process of developing competencies. That is, we needed 
to create an environment that not on'y reinforced generic skills but also 
permitted a clearly delineated developmental model to operate. Whatev- 
er their placement in the program men, students follow a sequential 
learning pattern. One step leads to another; students must demonstrate 
a satisfactory degree of mastery with each step before progressing to an- 
other part of tlie program. This results m a more complex analysis of ar- 
gimients and ihen in the more demanding task of applying one major 
idea to another in doing a comparative assessment. By the tim* students 
finish the program, they have demonstrated their capacity to follow a 
book-length argument in discussions and papers; they can also apply a 
set of major ideas (such as Freud's notion of internal conflict) to a his- 
torical event (such as the Salem witch trials). In science, students move 
from simple experiments determining the properties of space to calcula- 
tions about the movements and phases of stars. 

Here again the analogy with sports is appropriate. The teaching of 
skills works when a carefully structured series of actions builds upon each 
other. A beginning or intermediate .skier does not start on a tough expert 
trai!. But in high school and college classes something like that mav hap- 
pen. Consider the common general education course in Western civiliza- 
tion given to college freshmen. Such a course often proposes to provide 
studei:ts with information about .history, to help them understiind and 
critique both historical events and major ideas, compare the values of 
one peison or era with another, and use these insights to prepare for 
both careers and life. The kinds of cognitive skills needed for such a task, 
not to mention the requisite level of maturity, far exceed the developed 
capacities of most students. Educational programs often push too much 
on students too soon, forcing them into survival srtategies rather than 
fostering growth. In teaching skiing, for example, if stiidents want to use 
advanced trails with expertise and enjoyment, they must first learn the 
necessary maneuvers and be able to integrate them easily in a variety of 
challenging cituations. The same principje applies when teachnig intel- 
lectual skills. 
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By trying to teach cognitive skills effectively, we learned from our ex- 
perience, which was later clarified through reading about human devel- 
opment. These ideas can lead to ^om^* fiindamental policies. Underlying 
these policiec are some basic assumptions that should be madt explicit: 
(1) intelligence is a complex of skills that can be developed; (2) a focus 
on student activity, especially questioning and a verbalization of think- 
ing, is an important method to develop intelligence; (3) the provision of 
regular, appropriate feedback is equally important; (4) the use of a se- 
quential learning pattern that requires mastery at each stage promotes 
this development; (5) an environment that is conducive to cognitive de- 
velopment and promoces student /teacher interaction is most desirable; 
and (6) teachers need training to provide this kind of instruction effec- 
tively. These assumptions have been articulated into the following poli- 
cies that we believe to be most important: 

• Develop a clear, consistent focus on cognitive development. 

• Identify specific objectives so that both teachers and students know 
what is expected. 

• Determine the levels and abilities of students and keep a close 
watch on their progress. 

• Make students learn to question the material. 

• Deve'ip a sequential learning pattern that starts with what stu- 
dent leed to learn first in order to move toward the stated 
objective. 

• Require students to demonstrate a mastery of each behavior before 
allowing them to move to more advanced tasks. 

• Construct active learning experiences that require students to de- 
velop and test th»^ir competencies. 

• Provide regular, careful, sensitive feedback so that students have a 
good idea about what they are doing right as well as what they 
need to cotrect. 

• Construct an environment that constantly reinforces cognitive de- 
velopment, promotes student initiative and faculty/student inter- 
action, and provides support, encouragement, and rewards for 
both faculty and students. 

Strong faculty involvement made the program possible. Although the 
program is completely interdisciplinary, courses arc broken down accord- 
ing to general academic divisions. Faculty responsible for a course meet 
together on a regular weekly basis, not only for course planning and 
monitoi ing, but also for teacher training. Teacheis share critical incidents 
with tht group regularly. All classes are observed; nearly everyone has a 
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ckjs taped, which is then observed with several other teachers, who help 
select portions to be shown to the entire faculty group for analysis and 
discussion. Consultants have been used to provide specific instruction on 
new mctliods; and faculty have learned from them to continue to in- 
stmct and coach themselves. Most teachers attend educational confer- 
ences on a variety of issues. Faculty continue to read about human devel- 
opment, learning, and education — topics that most had not explored 
earlier. In short, the discovery method has been applied to the develop- 
ment of the faculty as educators. What sustains the process is the emer- 
gent, closely knit groups of teachers. What threatens the teamwork prin- 
ciple is the tendency to break from the group and revert to covering 
content. One way to prevent that i^ to establish some criteria by which 
faculty can ^tss their own development; the best context for this is a 
supportive group, which helps individuals in self-assessment and grov/th. 

What kind of results can be expected from this program? Perhaps the 
first indication is a change within faculty. There is often a notable rise in 
morale, a recovery of a sense of excitemeijt that comes from meaningftil 
interaction and mutual learning with peers. This leads to a heightened 
sense of coUegiality. A danger here is that if only one group has formed 
to teach skills, it may become a clique. If there is an overall attempt to 
redefine learning in terms of cognitive development, however, then 
there is the possibility for a sense of shared purpose among faculty, ad- 
ministration, and snidents. Another result is the undeniable improve- 
ment in students. They develop competencies; they learn to deal more 
effectively with increasingly difficult material; they question more and 
become more curious; their grades improve; they realize, often for die 
first time, that teachers care about them and want to help them develop. 
For faculty, there is the recovery of a sense of mission for higher educa- 
tion. Indeed, this educational expeiience is liberating for students and 
facultj', and it serves real needs. 
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COGNITIVE MODMABIUTY IN[ 
ADOLESCENCE: COGNII.VE STRUCTURE 
AND THE EFFECTS OF INTERVENTION 

by Reuven Fcucrstcin, Ronald Miller, Mildred B. Hoffman, 
Ya'acov Rand, Yael Mintzker, and Mogens Reimer Jensen 



Rcuvcn Fcucrstcin and bis colleagues focus on the learning abilities of culturally 
deprived adolescents. Their definition of deprivation does not connote culturally 
different, but rather the learners* inability to learn from their environment. Ac- 
cording to Feuerstein, this inability stems from an early, deprived Mediated Learn* 
:ng Experience. 

Feuerstein has designed an intervention p'vgram, Instrumental Enrichment (IE), 
to address the needs of adolescents with such environmentally induced learning 
disabilities. The IE system, first developed in Israel and now in use in the United 
States, is a set of content-free exercises intended to improve thesf students* intel- 
lectual functioning. In this chapter, Feuerstein and his colleagues provide examples 
of IE exercises and discuss how the exercises are incorporated into a structured me- 
k.Jted learning experience. Finally, they present data on Instrumental Enrich- 
ment's effects on various cognitive and intelligence measures. 

This chapter is reprinted with permission fiom The Journal of Special Education 
(Summer 1981): 269-87. Copyright © 1986 The Journal of Special Education. 

Difficulties in learning occur at many levels and range from very spe- 
cific to more generalized problems, as the conditions we call learning dis- 
ability and mental retardation, respectively, tend to suggest. Perhaps the 
most pervasive problem confronted by education is the difficulty for 
some in learning to learn, whether in a narrow field or in the broader 
sense of a reduced ability to adapt to novel events and situations. 

Increasing number^ of children who experience difficulties in learning 
arc being called learning disabled. Presumably the ability, or some pan 
of it, that facilitates learning in so called nonnal individuals is absent or 
deficient in the learning-disabled person. In this sense, special education 
means education for special or disabled people. This approach to the 
problem of the nonlearner or low-functioning individual has been criti- 
cized (for example, see Dunn [2]) because it places the locus of the prob- 
lem within the individual. In other words, it is not the individual's per- 
formance that is low; rather, it is his/her competence to learn that is 
impaired. It has been suggested that learning disability might be more 
appropriately called teaching disability. Clearly, the implication is that 
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wc require special kinds of education for children with learning difficul- 
ties. The locus of the problem does not lie with the child; it lies with the 
teacher who is unable to impart learning to the child. 

The problem with both of these approaches is that although they both 
contain elements of truth, neither includes the whole truth. A more 
plausible explanation may emerge if the two approaclies are combined or 
reconciled to include and account for both sides of the coin. The first 
step in this direction is the recognition that learning, or at least some 
part of it, is a product of the interaction between the teacher and learn- 
er. If so, a disability may reside in the nature of the interaction. A sec- 
ond and related step is to distinguish between the phenomenon of learn- 
ing (or nonleaming) and the learner. Consequently, it is not the learner 
who is special but his condition or state. In similar vein, a distinction 
may be drawn between the teacher and the curriculum; that is, it is not 
necessarily the teacher who is disabled but the curriculum that is dis- 
abling under certain circumstances. Thus, what is required is a special 
kind of educational curriculum to satisfy the ncc(h of a special kind of 
nonleaming phenomenon. In the sections that follow an attempt is 
ma ic to develop these points. The etiology of low cognitive performance 
is discussed and the nature of the nonlearniri^ phenomenon is described. 
This is followed by a brief description of an intervention program de- 
signed to reverse low cognitive performance and some relevant empirical 
findings. 

MEDIATED LEARNING EXPERIENCE 

Our copien: in the field of educational intervention has been directed 
not to special children but to an understanding of and remedy for a syn- 
drome thut we refer to as cultural deprivation. By this tcim we do not re- 
fer to an individual from a culture that is deprived or depriving but rath- 
er to an individual deprived of his/her own culture*^ whatever that 
culture may be. Defined operationally, cultural deprivation refers to a 
state of low modifiability; that is, an inability or reduced ability to learn 
by direct exposure to environmental events. This condition finds expres- 
sion in poor cognitive performance. Unlike the phenomenon of cultural 
difference, however, cultural deprivation is exemplified not by failure in 
certain resuictcd fields of knowledge because of a lack of familiarity, but 
by a generalized reduced propensity to learn and become modified even 
under apparently conducive learning conditions. In order to understand 
and subsequently reverse the syndroue of cultural deprivation, it is nec- 
essary to consider the etiology of low cognitive performance and inadt 
quate cognitive modifiability. 

We argue that * ian intelligence is an e^^ression of two distinct 
kinds of learning. As with learning in other living organisms, human 
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learning may occur as a result of direct exposure to the environment. 
Most psychological theories, such as the stimulus-response learning the- 
ory and the stimulus-organism-response Piugedan approach, are con- 
cerned with how the individual learns in reaction to or in interaction 
with the environment of objects and events. In addition to this universal 
kind of learning, we maintain that human learning involves a qualita- 
tively different kind of learning with respect to its end product. Learning 
how to learn (or, in our terms, cognitive modifiability) is a direct func- 
tion of what we refer to as Mediated Learning Experience (MLE). In con- 
trast to learning by direct exposure, mediated learning occurs when a 
mediator interposes himself between the learner and the environment 
and interprets the worid to the learner. Thus MLE is not necessarily syn- 
onymous with social interaction. Hie issue is not whether the individual 
receives stimulus information from inanimate or animate sources but the 
kind of information that is received. The essence of a mediated interac- 
tion is that in the process of mediating information, a transformation oc- 
curs that facilitates the transmission of meaning not inherent in the raw 
stimulus or sensory information impinging on the organism. Typically 
mother-infant interactions abound mut instances of mediated learning. 
For example, the mother selects certain stimuli for presentation and ig- 
nores others. She frames, filters, schedules, and provides a sequence for 
the stimuli presented. She atuibutes specific meanings to objects and 
events. Thus, temporal, spatial, causal, and other relationships not in- 
herent either in the objects or in the child's actions are mediated by the 
mother and other significant caretaking figures. In addition to transmit- 
ting all kinds of specific information that is simply not available via di- 
rect exposure, such as a knowledge of the past, mediated learning pro- 
vides the kind of experience necessary for the building of cognitive 
structure. 

It would appear that the need to impose order on the world, and ^he 
cognitive tools required to achieve this, arc not readily available from ei- 
ther environmental or constitutional sources. Instead, it is that collective 
human activity that is referred to as culture that elicits the need and pro- 
vides the tools for the imposition of order and understanding on the 
world. In its broadest sense, MLE may be understood as the psychological 
component of cultural transmission. The universal phenomenon of cul- 
tural tranimission from gencratiou to generation has tended to be taken 
for granted by psychologists (a noteworthy exception is Bruner [1]), not 
only with respect to the psychological processes involved but also with re- 
spect to their psychological products. Apart from their specific contents, 
different cultures all provide a structure within which the direct exposure 
to and experience of objects and events may be organized, interpretea, 
and understood. Appreciation of the past and anticipation of the future 
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arc culmral imperatives that render the human organism adaptable by 
invoking representational processes that enable the individual to projea 
himself beyond the immediate world of direct observation and action. 
Although language is a powerful medium for cultural transmission, MLE 
may be provided in modalities other than language; furthermore, not all 
language use has a necessary mediating function. The defining character- 
isdcs of MLE are (a) an intention, not necessarily conscious, on the part 
of thr^ mediator to interpret to the child the experienced world and (b) 
to transcend the experience and the needs of the immediate here and 
DOW by the mediated learning. The language of instruction and the level 
of technological sophistication of a given culture are not determinants of 
effective mediated learning. Whether a child learns to construa a canoe 
or a transistor radio, he/she must simultaneously learn to plan ahead, 
employ appropriate strategies, understand how the parts are related to 
the whole, draw logical inferences, and so on. Over and above the specif- 
ic contents of any task or skill, whether writing a computer program or 
tracking an animal, information must be organized, operations per- 
formed, and an entire set of complex activities integrated into a purpose- 
fill and meaningful system of action. Thus, MLE may be understood as 
the transmission of universal cognitive structures by the initiated to the 
uninitiated and immature members of society. It is the acquisition of 
structure that renders the individual adaptable or modifiable. 

ETIOLOGY OF LOW COGNITIVE PERFORMANCE AND MLE 

The significance of the MLE concept as a crucial component of the de- 
velopment of intelligence becomes evident when the relation between it 
and learning by direct exposure is considered. We conterd that the more 
and the earlier an individual is provided with MLEs, the greater will be 
his/her ability to benefit from direct exposure. Therefore, culturally de- 
prived individuals (that is, individuals deprived of MLE) have difficulty 
in learning because they lack the cognitive structures that serve to con- 
nect, organize, integrate, and relate stimulus information. In short, such 
inaividuals do not have the cognitive equipment with which to adapt to 
new and novel events in a manner that would deepen their understand- 
ing and render them increasingly modifiable. 

In addition to the MLE emphasis on the structural components of 
mental activity, it also has important etiological implications. Low cogni- 
tive performance is usually atuibuted to either environmental or consti- 
tutional factors. Arguments supporting socioeconomic factors such as 
poverty, class, and education are intended to counter claims that the ba- 
sis of low cognitive performance is either of a genetic or cogenital nature. 
In terms of MLE theory, neither environmental nor constitutional factors 
may be regarded as direct causal factors that inevitably produce low cog- 
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nitive pcrfonnancc. The direct or proximal etiology of low performance 
is a lack of MLE. Genetic, socioeconomic, and environment^ conditions 
arc only indirectly implicated in the sense of being distd factors that 
may, but do not necessarily, trigger conditions that impede the provision 
of MLE. Thus, sensory and organic impairments of various kinds as well 
as psychological conditions may render an individual less receptive to 
MLE. Alternatively, various social and psychological conditions such as 
poverty or emotional disturbance may prevent the mediator from provid- 
ing adequate MLE. Whatever the distal condition that results in low cog- 
niuve performance, the proximal or necessary condition is inadequate 
MLE. The educational implications of conceptualizing the etiology of 
low cogniuve performance in the above way are of both theoretical and 
practical importance. By locating the cause of lov/ cognitive performance 
in either the socioeconomic conditions of the students' parents or in gen- 
etic/ organic disorders, or even in developmental disorders that may arise 
during critical periods in the preschool years, the educator is confronted 
with conditions over which he/she has no conuol. If, however, low cog- 
nitive performance is directiy attributable to a lack of MLE, inespective 
of any associated distal conditions, then the problem falls squarely with- 
in the educator's domain. Furthermore, and of even more fundamental 
significance, there is no reason to believe that the syndrome of cultural 
deprivation— as reflected in low cognitive performance — is an irreversible 
or immutable condition. Although it must be acknowledged that certain 
extreme distal conditions may set practical limits to both the provision 
and reception of MLE, in principle a state of low cognitive performance 
may be reversed by the provision of appropriate MLE. The point that 
must be emphasized is that this theory of cognitive modifiability does 
not necessarily imply that there are no limits to an individual's cognitive 
functioning. What the educator may extraa from the theory is that there 
are no preconceived limits, and that the extent of cognitive modifiability 
is a function of the investment the educator is willing or able to make. 
In practical terms this means that the responsibility for educational deci- 
sions must be returned to the educator. Although psychologists, sociolo- 
gists, and medical practitioners may provide information concerning 
manifest performance levels, organic conditions, and socioeconomic con- 
ditions, all of which may help in indicating the extent and nature of the 
investment required, it is the educator who is responsible for teaching 
and who must decide whether or not to make the investment. 

COGNITIVE MODIFIABIUTY 

From an educational perspective, the explanatory value of any psycho- 
logical theory is a function of its power to serve as a blueprint for cogni- 
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tivc change. A theory of cognitive modifiabiKty that describes the phe- 
nomenon f low cognitive performance and explains its etiology must 
also incorpoi4*£e the two additional and related components of assess- 
ment and intervention if it is to have any real significance for education. 
Within the context of cognitive modifiability the goal of both assessment 
and intervention is the production of mcaningfiil structural cognitive 
change. In the assessment situation, the purpose is not to produce long- 
term changes but to assess the potential of the individual's structural 
modifiability and to 'diagnose any specific difficulties that individual may 
encounter in the process. The goal of intervention is to bring about long- 
term changes of a kind that will render the individual modifiable. In 
terms of our definition of the syndrome of cultural deprivation, interven- 
tion must be directed at the production of stmctural changes that will 
transform the individual into an autonomous learner. The term structure 
is not lightly employed, and neither are the implications for intervention 
minimized or overlooked. The essence of a stmcairal change is that its 
eflfects should show an inaemcnt over time, as opposed to the simple ac- 
cumulation of specific information that is subjea to a gradual process of 
fading, forgetting, or extinction. 

Given, on the one hand, an etiology based on a lack of MLE and, on 
the other hand, a goal of producing stmctural changes, intervention pro- 
cedures must be designed to provide a link in the causal chain of events. 
Clearly, intervention must take the form of providing the kinds of MLEs 
that for a host of reasons the individual has missed. But in addition, in- 
tervention must be direaed at those cognitive processes whose malfimc- 
tion or failure to fimction adequately have prevented the construaion of 
requisite stmcture by the low-performing individual. Thus, intervention 
procedures must be developed with the goal of correcting deficient cog- 
nitive functions in order to produce changes in the cognitive structure. 
The point should be made, [however,] that cognitive stmctures cannot 
simply be implanted directly by trainmg or intervention. The focus of in- 
tervention, in terms of our approach, is to provide the individual with 
the functional prerequisites that will enable him/her to constmct the 
cognitive stmctures that will enhance modifiability — that is, learning 
through direa exposure to impinging stimuli. 

INlERVENnON: INSTRUMENTAL ENRICHMENT 

To meet the above requirements, an intervention program called In- 
strumental Enrichment has been designed primarily for use with cultur- 
ally deprived young adolescents. The program is intended as a phase-spe- 
cific substitute for MLE. Traditionally, adolescence has not been the 
focus of cognitive intervention efforts, although it is typically the period 
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at which low cognitive performance can no longer be ignored or glossed 
over by cither the educational authorities or the individuals concerned. 
In the present forum, a complete dcsaiption of the program, didactic 
methods, and supporting theory and research is not possible (see Feuer- 
stein, and others [4]. For the present purposes, the more salient theoreti- 
cal and conceptual charaaeristics of the program are emphasized, while 
those reflecting technique and classroom application will not be dis- 
cussed. The program consists of 15 instruments containing pencil-and- 
paper exercises as follows: Organization of Dots; Analytic Perception; 
Orientation in Space I, II, and III; Comparisons; Categorization; Instruc- 
tions; Family Relations; Illustrations; Numerical Progressions; Temporal 
Relations; Stencil Design; and Transitive Relations and Syllogisms. The 
program is integrated into the regular school curriculum and extends 
over a 2- to 3-ycar period, with a minimum of three sessions per week 
devoted to work on the instruments. While the names of the individual 
instrumeais indicate the dimensions of the program, in another sense 
the program is intended to be content-free. 

The term content-free is intended to convey that the contents of any 
particular exercise are merely a vehicle, or instrument, to achieve the 
overall goals of the program. The major goal of Instrumental Enrichment 
is to enhance the cognitive modifiability of the individual, and this is 
achieved by the implementation of six subgoals as follows: 

(a) The correction of deficient cognitive functions; 

(b) The teaching of specific concepts, opeiations, and vocabulary re- 
quired by the Instrumental Enrichment exercises; 

(c) The development of an intrinsic need for adequate cognitive func- 
tioning and the spontaneous use of operational thinking by the 
production of crystallized schema and habit formation; 

(d) The production of insight and understanding of one's own 
thought processes, in particular those processes that produce suc- 
cess and are responsible for failure; 

(e) The produaion of task-intrinsic motivation that is reinforced by 
the meaning of the program in a broader social context; and 

(f) A change in orientation towards oneself from passive recipient and 
reproducer to active generator of information. 

Although the achievement of all the subgoals of the program depend 
on an active interaction between the three elements of student, teacher, 
and instruments, subgoals (b) and (d) rely heavily on the teacher's con- 
tribution. The remaining subgoals are achieved by the nature of the in- 
struments themselves with the exception of the last subgoal, which is a 
product of all the others together. In general, each instrument focuses on 
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a particular or small set of deficient functions, while incorporating most 
of them in a more dififiise fashion. Depending on the nature of the in- 
strument and the students involved, specific contents may have to be 
taught and different kinds of insight and understanding encouraged and 
elicited. The exercises are designed to capture the interest of the students 
and to enhance task-intrinsic motivation by being graded 11 difficulty 
and balanced with respect to the effort required and challenge present- 
ed. Constant repetition is used to achieve crystallization and automatiza- 
tion of schema, not by monotonously repeating the same task but by 
holding constant the same principle while varying the kinds of exercises 
and applications. In this way schema become more fluid as well as more 
spontaneous. 

niUSTRATlON: ORGANIZATION OF DOTS 
AND SYLLOGISMS 

The actual implementation of the subgoals may be illustrated with ref- 
erence to two instruments. Organization of Dots and Syllogisms, the first 
and last instruments, respectively. Examples from these instruments are 
provided in Figures 1 and 2. Organization of Dots is a nonverbal instru- 
ment in which the task throughout is to organize an amorphous cloud of 
dots by projecting into it the virtual relationships (that is, relationships 
that ?re potential but not yet actualized) required for the identification 
of a given standard figure. The student has to join the dots pertaining to 
the model figure while bearing in mind that the orientation of the mod- 
el may change and that one form may be superimposed oa the other. 
The logico-verbal reasoning tasks in Syllogisms involve the application of 
set theory to the understanding and solution of cyllogisios. Although ap- 
parently very different in nature, both instruments remediate similar de- 
ficient functions, albeit at a different level. Organization of Dots focuses 
primarily on the diflficulty in projecting virtual relations. Thus the stu- 
dent must project onto a random set of dots a structure of relationships 
that matches a given model. In the case of Syllogisms, although the fo- 
cus is on formal operations, relations must be imposed on a set of ele- 
ments according to a model — not a concrete form but an abstract logical 
model. In a broad sense, then, both instruments deal wit*^ the need to 
impose order on the world. Deficient functions that may impede success- 
ful performance include impulsivity, a lack of spontaneous comparison 
between the model and the solution, a lack of precision, and an inability 
to consider two sources of information simultaneously. All these defi- 
ciencies are challenged in both Organization of Dots and Syllogisms, de- 
spite the very different nature of their content and tasks. To correctly 
find the shapes in the clouds of dots or to solve the class-inclus^ n tasks, 
the learner must gather the data by sharp and precise percepti» i of the 
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The student must perceive the dots in an amorphous, irregular cloud so as to 
project figures identical in form and size to those in the given models. The task 
becomes more complicated by density of the dots, overlapping, increasing 
complexity of the figures, and changes in their orientation. Successful comple- 
tion demands segregation and articulation of the field. 
Among the cognitive functions involved are: 

Projection of virtual relationships Use of relevant information 
Discrimination of form and size Discovery of strategies 

Constancy of form and size Perspective 
across changes in orientation Restraint of impulsivity 
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The thickened dots aid in projecting the square, but also serve as a distrac- 
tor and prevent the perception of similarities between frames. In addition to 
the functions and operations listed on the title page (above), the tasks in- 
volve labeling, precision and accuracy, planning, determination of starting 
point, systematic search, and comparison to model. Successful completion 
aids in creation and maintenance of motivation. 

Figure 1 . Example from Organization of Dots 

components of the task, must compare in a precise manner his/her pro- 
duction with that of the model, and must recognize that some elements 
have properties that require simultaneous consideration. 

With respect to the second (b) subgoal, it is clear from Figures 1 and 2 
that the contents, operations, and vocabulary involved in the tasks are 
different for each instrument. Nevertheless, the need for labeling and 
defining the task elements and applying strategies in the solution of a 
problem remain invariant across all instruments. The third (c) subgoal of 
producing crystallized and flexible schema that are spontaneously activat- 
ed is difficult to illustrate without exposure to an entire instrument. 
However, it should be fairly obvious from the examples provided in Fig- 
ures 1 and 2 how these tasks may be varied with respect to complexity, 
novelty, and variety while keeping constant a set of prerequisite func- 
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Each one of the shapes below represents a set. Every set has a name. 

The names of the sets are. salt, spices, food, ice-cream, dessert, cake, pepper, 
vinegar. 



Rll in the name of the set. 

Shape Name nf Set 
=food 



Fill in the names of the sets in the correct 
places. 




Logicaverbal reasoning becomes highl, abstract. Meanmg is based on the rules, 
which have been acquired regarding members of sets and sub-sets. The task in- 
volves encoding and decoding, use of signs, finding relationships, discovering the 
principle upon which categories have been formed, choosing and processing rele- 
vant data, and thinking logically. 

Figure 2. Example fronn Syllogisms 



tions, strategies, and operations. In this way the dual aim of crystalliza- 
tion and flexibility is achieved by repetition through variation. The 
fourth (d) subgoal of creating insight is accomplished by pointing out to 
the student the reasons for specific failures or difficulties, such as failure 
to apply a learned strategy, and also by group discussions of what is re- 
quired for successful performance. The kinds of tasks represented in Fig- 
ures 1 and 2 are designed to be intrinsically motivating, the fifth (e) sub- 
goal. They are not derived from regular school subject matter, which 
often carries with it associations of failure, boredom, and monotony. Per- 
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haps most important is that the tasks arc difficult and represent an intel- 
lectual challenge without requiring a great deal of prior content knowl- 
edge. The discovery by the low performer that he/she is able to success- 
fully solve tasks for which his/her peers and even the teacher do not have 
ready answers is a powerful motivational incentive that may be used to 
break the vicious circle of self-fulfilling negative expectations. Even the 
limited illustration provided by the examples in Figures 1 and 2 is suffi- 
cient to indicate how the sixth (f) subgoal is achieved. The tasks from the 
first to last instrument require the generation of information by the stu- 
dent, not the passive registration and reproduction of facts. The common 
thread running through all the instruments is that understimding and 
our ability to adapt depend on the manner and extent to which we are 
able to impose structure on objects and events in the environment. Space 
does not permit a discussion of the role of the cognitive map in the un- 
derlying conception and design of Instrumental Enrichment, but it 
should be mentioned that the above account is incomplete for this 
reason. 

EMPIRICAL SUPPORT 

The question of whether Instrumental Enrichment works will be di- 
rected primarily to three aspects: long-term effects, differential effects, 
and theoretical issues conceming the nature of the effects. Although the 
basic evaluation research studies on the immediate short-term eficcts fol- 
lowing the completion of the Instrumental Enrichment program have 
been reported in detail elsewhere (4, 5, Notes 1 and 2), a brief descrip- 
tive statement of the general findings here provides a background against 
which the long-term, differential, and theoretical aspects of the program 
may be viewed. 

The original research was conducted in Israel (see Feuerstein and oth- 
ers [4]) on a to.al sample of 218 retarded adolescents between the ages of 
12 and 15 years. Results of IQ tests indicated that the subjects ranged 
from borderline to educable mentally retarded, and their general level of 
scholastic achievement was about 3 to 4 years behind their school peers. 
Three major findings emerged from the research findings. First, immedi- 
ately following the con*pletion of the program, significant gains on vari- 
ous cognitive and intelligence measures were obtained by groups that re- 
ceived instruinental Enrictiment (IE) with respect to comparison groups 
that received a general enrichment program (GE). Second, despite the 
faa that the IE groups received less instruction in formal school subjects, 
amounting to + 300 hours over a 2-year period, the comparison groups 
did not perform significandy better than the IE groups on any of the 
school achievement tests. Not only were initial pretest significant differ- 
ences in favor of the comparison groups eliminated on the posttesu;, but 
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the IE groups performed significantly better than the comparison groups 
on a few of the achievement tests. Third, no significant differences be- 
tween the IE and comparison groups were obtained on measures of self- 
image. Essentially similar findings have been repoaed in the United 
States (Note 1) and Canada (Note 2), although research in North Ameri- 
ca has not yet been completed. 

The above research findings indicate that Instrumental Enrichment 
produces fairly substantial gains in performance on cognitive and intel- 
lective tasks. A follow-up study was conducted to test the extent to 
which the shoa-term gains of the groups were sustained over time. Ap- 
proximately 2 years after the completion of the program, the students in 
both the IE and GE groups were drafted into the Israeli Army and 184 
subjects (IE = 95, GE = 89) were tested on an Army intelligence test 
called the DAPAR. The DAPAR test yields a stanine score (10 to 90). 

In the initial stage of the evaluation research, the Primary Mental 
Abilities test (PMA) was used as a pre- and postintervention criterion 
measure. For the follow-up study, the DAPAR scores were analyzed us- 
ing analysis of covariance with the initial PMA pretest scores as the covar- 
iate. The analysis yielded a highly significant difference between the 
DAPAR scores for the IE {M = 52.52) and GE (M = 45.28) groups (f = 
28.8, p < .001). These results indicate that the gains achieved by the 
IE groups on the posttests (immediately following the intervention) were 
sustained and continued to differentiate between the groups even after 
about 2 years. 

Educational research, especially of an innovative nature, does not per- 
mit the kind of precision or control afforded by the laboratory. The re- 
sults presented are not intended to provide conclusive answers to any of 
the questions posed. They do suggest that valuable information may be 
derived by going beyond the question of whether an intervention pro- 
gram works. Taken as a whole, the data appear to support the general 
conclusion that low-functioning adolescents benefit from intervention 
and that meaningful cognitive changes are possible beyond the early 
years of life. Although a single measure of intelligence may represent 
meager research evidence of cognitive change, such measures carry con- 
siderable weight in determining life opportunities. In the case of the IE 
subjects, their scores on the DAPAR test placed them within the normal 
IQ range, and consequently they were eligible for opportunities that arc 
closed to the low-functioning individual. All are agreed that the ultimate 
test of intervention is adaptation to life. Today, perhaps more than ever 
before, education is the key to successful adaptation. Instrumental En- 
richment in both its didactic and material aspects represents an applica- 
tion of a general theory of cognitive modifiability. The theory attempts 
to explain and thereby to lay the foundation for the production of cogni- 
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tivc changes that will enable individuals to become increasingly modified 
as a result of their encounters with educational and life experiences. 
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USING VOCABULARY STUDY 
TO GENERATE THINKING 



by Ernestine W. Roberts 



Ernestine Roberts discusses ways of facilitating critical thtnksng through vocabu- 
lary development. She notes that vocabulary, lite thinking skills themselves, tran- 
scends all disciplines, even though there is vocabulary that is unique to each disci* 
pline, " She suggests that vocabulary study be used as a means to teach thinking skills 
in all academic disciplines, and provides a series of vocabulary development exercises. 
Some of the exercises can be used in all academic fields, others are content area specif 
ic. These include crossword puxzles that reinforce word skills, practicing with syn* 
onyms, analyzing the relationships between sets of words, categorizing lists of words, 
and evaluating math facts while working toward problem solution. 

The author is a Reading Specialist, Pine Bluff Schools, Arkansas, 

Wuii the emphasis od reform of public schools, there has been a grad- 
ual shift away from teaching higher-level cognitive skills. This is a serious 
aend. If we arc to educate a population which is capable of solving 
problenis and taking positions in today's complex job market, it is obvi- 
ous that thinking skills should be taught to students. The formal instruc- 
tion should be followed by ample time allotted for practicing and per- 
fecting these skills. 

Thinking transcends all disciplines. Vocabulary study is also an area 
which transcends al! disciplines, even though there is vocabulary tl^^at is 
unique to each discipline and is best learned in that setting. Vocabulary 
skills and thinking skills may at first appear to be incongrucnt, but Barry 
Beyer in "Common Sense About Teaching Thinking Skills*' gives a clear 
definition of critical thinking which helps clarify the relationship. 

Critical thinking has been defined in various ways, careful and exact evalua 
tion and judgment, subjecting a topic to severe criticism, thoughtful consider 
ation about issues of great import, issues that imply cx)nsiderable risk or dan 
ger, range of very specific analytical or evaluative sk'lis such as identifying bias 
in a statement, judging the logic of an argument, or evaluating the accuracy of 
a given factual claim (1). 

It is reasonable to conclude that if the activity includes areas such as 
categorizing, problem solving, analyzing, generalizing, and evaluating, 
it becomes a critical thinking activity. 
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Because introducing new vocabulary is one of the prerequisites of good 
teaching, vocabulary study provides ati outlet through which all second- 
ary education disciplines can teach thinking skills. This chapter provides 
a group of unrelated vocabulary exercises that can be used in the various 
disciplines to provide vocabulary enrichment and practice in thinking. 



The syllacrostic is a variation of the aossword puzzle and can be used 
to reinforce a wide variety of word skills including syllabication, syn- 
onyms, antonyms, homonyms, and vocabulary. In order to solve the 
pu2zle, students will have to analyze the data given. The material for 
this activity can be drawn from any of the content areas. 

It is simple to construct a syllacrostic. First choose a general topic. 
Then decide on the terms you want to use* Next take a sheet of paper 
and draw a box at the top. Thio is the syllabox. 

Below the box and to the left of the page, list definitions for the terms 
you've chosen. To the right of each definition, draw a line. Students will 
write the word that fits the definition on this line. Inside the syllabox, 
write all your terms in syllable form, listing each syllable separately and 
alphabetically. Students must read the definitions and then attempt to 
construct the right answer from the syllables provided. The number of 
syllables in each term can be written in parentheses. 



SYLLACROSTIC (AIX AREAS) 



Mathematics Syllacrostic 



cir 



an 



cle 



a 



gon 
hex 
lat 



er 



oc 

om 

pen 

quad 

rec 



n 
ta 

tan 

tri 

try 



e 
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5. A figure having five sides and five angles. (3) 

6. A figure having four sides and four angles. (5) 

7. A figure having four sides and four right angles. 
(3) 

8. A figure having three sides and three angles. 
(3) 

9. The study that measures and compares lines, angles, surfaces, and 
solids. (4) 



Answers:!, circle 2. angle 3. hexagon 4. octagon 5. pentagon 
6. quadrilateral 7. rectangle 8. triangle 9. geometry 



SMASHING TV SWONYMS (Reading, English) 

The purpose of this activity is to give students practice in working with 
synonyms through creative thinking and use of a thesaurus. Learners 
need to be aware that there are many ways of stating ideas. This exercise 
will show learners that the television shows they watch could have been 
called by other words which retain the same meaning. This activity is a 
vocabulary building exercise. It also causes students to think creatively as 
they try to figure out names for popular shows. 

Student Directions: On this sheet you will find the names of ten pop- 
ular television shows. The titles do not look familiar because they are 
synonyms for the shows' real titles. Your job is to figure out what the 
real titles are. You may use your dictionary or thesaurus to help figure 
out tlie real titles. 



1. Administration of Justice in Darkness 

2. The Power Clan 

3. Unlike Blows 

4. The U.S. Stationary Musical Performers 

5. Household Knots 

6. The Lady Records Homicides 

7. Which Person Is in Charge? 

8. Astounding Tales 

9. Acclaim 

10. Events in Existence 



ERLC 



2Uo 204 



Answers: 

1. Night Court 

2. Dynasty 

3. Different Strokes 

4. American Bandstand 

5. Family Ties 

6. Murder She Wrote 

7. Who's the Boss? 

8. Amazing Stories 

9. Fame 

10. Facts of Life 

A variation of this activity would be to give students a list of current 
television shows or song titles and have them create alternative titles. 

CATCH THE CONNECTION (English. Social Studies. Reading) 

This activity is designed to provide an opportunity for students to ana- 
lyze the relationship between sets of vi^^ ^ > and to produce a word that 
corresponds to the given set in the samx. v/ay. 

Student Directions: In each set of words given below, you will find 
two words that have a definite relationship. Choose from the vocabulary 
list one of the words that fits the single word in the same way as the 
paired words. Insert this word where the ? appears. 



1. 


dim 


•jump 


4. 


lake 


paddle 




fade 


> 




> 


row 


2. 


mask 


geese 


5. 


chimpanzee 


apple 




hide 


> 




ape 


> 


3. 


fmd 


dirt 


6. 


sink 


reward 




> 


filth 




rise 


> 



Vocabulary words: leap discover fowl lagoon fruit punish 
Answers: 1. leap 2. fowl 3. discover 4. lagoon 5. fruit 6. punish 

CREATE A CATEGORY (All Areas) 

The purpose of this activity is to provide students with an opportunity 
to analyze a list and to come up with a category that relates to the words 
in the list. This can be done in most content areas including science, 
math. English, social studies, and home economics. 
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Student Directions: In each of the sets below, three of the words are 
related. Circle the word that is unrelated. On the line at the top of the 
set, write the word or phrase that explains the relationship existing 
among the remaining three words. 



1 2. 



pennies polygon 
nickels quadrilateral 
dimes circle 
squirrels hexagon 

4 



ins 

grass 

petunia 

daisy 



5. 



wok 
counter 
electric fry pan 
microwave 



snake 
sparrow 
crow 
eagle 



educational 
enormous 
comedy 
adventure 



Answers: 1. squirrels 2, figures with straight edges, circle 

3. flowers, grass 4. birds, snake 5. things that cook, 
counter 6. kinds of TV programs, enormous 

THINKING IN MATH 

This activity gives students an opportunity to evaluate the facts that 
are given and to come up with a solution to the problem. 

Student Directions: Tina just got four new stamps for her collection. 
She is confused about which stamp comes from which country. Can you 
sort out the stamps? 

Country 

Color 



Picture 
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1. The stamp with the train on it is pink. 

2. The German stamp has a picture of a runner. 

3. The flovver is not on the French stamp. 

4. The Swedish stamp is not pink. 

5. The plane is not on a yellow stamp. 

6. The United States stamp is blue. 

7. The flower is on a violet stamp. 

Answers: 

Country France 

G)lor pink 

Picture train 

SUMMARY 

To obtain a well-rounded education, a student has to be taught more 
than just the basics. He or she needs to be taught to think. Through the 
preceding vocabulary activities, students will be challenged to use key 
thinking skills. They will be given an opportunity to analyze data and re- 
lationships between words. They will categorize words with commonal- 
ities. They will evaluate facts and create solutions. In short, by engaging 
in these activities, students will take a positive step toward becoming the 
thinkers and problem solvers they will need to be to take positions in to- 
day's complex worid. 



Germany U.S. Sweden 
yellow blue violet 
runner plane flower 
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TEACHING CRITICAL THINKING: 
ARE WE MAKING CRIIICAL MISTAKES? 
POSSIBLE SOLUTIONS 

by Robert J. Sternberg 



Robert J, Sternberg argues that conventional thinking skills programs present 
problems unlike those that students will encounter as adults: there is often not a 
"best possible" solution, problems are complicated and intractable, and important 
consequences result from whatever solutions are chosen. He has devised a hinking 
skills program to train students for real-life types of problems. This progran:, Intel- 
ligence Applied, teaches general intellectual skills and critical thinking skills to 
high school and college students. The program uses a wide range of problems — 
from "neat academic ones to messy practical ones"— many of which have no 
"right" answers. Sternberg describes several aspects of the program, and shows 
how they deal with a range of problem types. He feels strongly that students will 
not be able to transfer thinking skills into everyday life unless "programs designed 
to teach thinking skills reflect the realities of everyday problem solving and deci- 
sion making. " 

This chapter is condensed from a two-part version that appeared in Phi Delu 
Kappan, November and December 198^. Reprinted with permission. 

The author is Associate Professor, Department of Psychology, at Yale University, 
New Haven, Connecticut. 



Probably never before in the history of educational practice has there 
been a greater push to teach children to think critically. The signs are ev- 
erywhere: multiple alternative programs to teach critical thinidiig at a va- 
riety of ages (1), tomes that review in some detail the numerous pro- 
grams available (2), workshops for teachers and administrators sponsored 
by prestigious educational organizations, and an outpouring of joumal 
articles on teaching critical thinking. 

However, what is required for critical thinking in adulthood and what 
school programs are doing to develop critical thinking have little relation 
to one another. In the real world, problems are not easily defined, infor- 
mation needed to solve a problem is often not readily available, solutions 
are context-related, and a ''best possible" solution is not often clear. 
Moreover, the problems -and their posdble solutions — have important 
consequences, and many problems are complicated, messy, and stub- 
bornly persistent. 
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What's 1.0 be done? If current approaches to teaching critical thinking 
do not deal adequately with the demands of critical thinking in every- 
day life, then how are we to train students for the demands that life will 
present tticm? 

I do not believe that the problem we face is insoluble — though it is 
complicated, and, like most real-life problems, there is no one right so- 
lution. One possible solution is to supplement the kinds of training in 
critical thinking that we arc now giving students with uaining that in- 
volves solving real-life problems. In my own theory of intelligence (3), I 
have distinguished between the more academic and the more practical 
applications of thinking skills, and I have found in my research that the 
skillful application of thinking skills to one of these domains in no way 
insures their skillful application to the other. Moreover, good thinking in 
one academic or practical area of endeavor does not guarantee good 
thinking in another. So programs need to sample a variety of content do- 
mains and a variety of thinking skills — and to sample them in ways that 
arc true to the way problems appear in our everyday lives. 

In my own program for training thinking skills (4), I have attempted 
to address some of the problems I have noted in conventional thinlcing 
skills programs by including a range of problems — from neat academic 
ones to messy practical ones. When I have presented a precis of the pro- 
gram to audiences and have described some of the practical problems, I 
have been challenged on several occasions with regard to my wisdom in 
including problems that have no * 'right" answers. After all, how can so- 
lutions to such problems be objectively scored? They can't be, of course, 
any more tJian solutions to any of life's significant problems can be ob- 
jectively scored. 

Teachers and students are often less comfortable with these less aca- 
demic problems in the program — resolving conflicts, using informal 
knowledge to reach complex decisions, deciding what kinds of responses 
are adaptive or maladaptive in given situations, and so on. But comfort 
at the cost of reality is no virtue. If we wish to prepai^^ students to solve 
the problems they will confront in their lives, then we must present 
them with realistic simulations of real problems, not merely with prob- 
lems that are tailored to our convenience because they are objectively 
scorable or have been removed from context. 

The time has come to be critical of critical-thinking programs. But I 
do not believe that we need to throw away what we have. Much of what 
we have is quite good (5). Moreover, there are even a handfiil of pro- 
grams, such as Philosophy for Children, that take into account at least 
some of the issues I have raised. What we must do is supplement what 
we have and make it better. And we can start right now. Do you have a 
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real problem you are having trouble solving? Present it to your class. 
They may not solve it, but they'll learn something from trying. 

Wc need not continue to make the mistakes we have been making, 
and some programs are less susceptible to these mistakes than others. In 
the remainder of this article, I describe my new program. Intelligence 
Applied, which was designed to avoid as many of these mistakes as 
possible. 

Intelligence Applied is a yearlong course that trains intellectual skills 
iii general and critical-thinking skills in particular. It is intended for stu- 
dents in high school or college. Students may be of any socioeconomic 
level, although, in order to profit folly, high school students using the 
program should be of at least average ability. 

llic program is divided into five parts. Tlie fust provides some histori- 
cal background on theories of intelligence and on attempts to increase 
intelligence. It also describes the "triarchic" theory of human intelli- 
gence on which the program is based (6). According to this theory, intel- 
ligence must be understood in its relation to the internal, mental world 
of the individual; to the external, environmental world of the individual; 
and to the individual's experience as it relates to the internal and exter- 
nal worlds. 

The second part of the program contains training material relevant to 
intellectual skills that deal with the internal world of the individual. This 
training ipaterial is directed at three kinds of mental processes: 1) meta- 
componcnts, or the executive processes used to plan, monitor, and evalu- 
ate problem solving; 2) performance components, or the nonexecutive 
processes used to carry oat the instructions of the metacomponents; and 
3) knowledge-acquisition components, or the nonexecutive processes 
used to Icam how to solve the problems that are then controlled by the 
metacomponents and solved by the performance components. 

For example, consider a problem of analogical reasoning: WASHING- 
TON : 1 : : LINCOLN : (a. 5, b. 10, c. 15, d. 20). Metacomponents are 
used to judge the nature of the problem (that it is an analogy), to decide 
on the steps that are needed to solve the problem (e.g., understanding 
each of the terms of the analogy, inferring the relation between WASH- 
INGTON and 1, applying this relation from LINCOLN to each of the 
possible answers, and so on), to decide the order in which these steps 
should be executed, to monitor whether the steps one has chosen are 
really leading to a solution, and the like. Performance components are 
used to actually execute the steps in solving the problem. Knowledge-ac- 
quisition components were used at some time in the past to learn how to 
solve analogies of this sort. The three kinds of components are used in- 
teractively to figure out that the analogy deals with the faces of Presi- 
dents that appear on currency. 



ERLC 



210 



2 



The third part of the program contains material relevant to the experi- 
ence of the individual in solving problems presented by various kinds of 
tasks and situations. In particular, individuals receive instruction and 
practice in how to deal with novel kinds of problems and situations and 
in how to automatize (make subconscious) various aspects of information 
processing. 

For example, in the section on dealing with novelty, one might be 
presented with a counterfactual analogy that is a modification of the one 
presented above. It might read: Suppose that the' denominations of all 
currency were doubled in value. Then what would be the completion of 
WASHINGTON : 2 : : LINCOLN : (a. 10, b. 20, c. 25, d. 40)? The so- 
lution now becomes 10. In this problem and others in the section deal- 
ing with novelty, students must learn to think in new ways and to deal 
with problems that differ in kind or in content from those to which they 
are accustomed. 

The fourth part of the program contains training and exerciser in intel- 
bgencc as it is applied to everyday life. In this part of the progiam, stu- 
dents face everyday problems: resolving conflicts, making decisions about 
relationships with other people, decoding nonverbal cues, and so on. 
The idea is to train and encourage students to apply the mental processes 
of intelligence to everyday life, not merely to academic situations. 

The fifth and final part of the program deals with the emotional and 
motivational blocks that prevent students from applying their intelli- 
gence to everyday living — blocks such as lack of motivation, lack of per- 
severance, inability to translate thought into action, fear of failure, and 
spreading oneself too thin. 

Now, just how does this program circumvent the pitfalls described ear- 
lier? G)nsider each of the "critical mistakes" and how the program re- 
sponds to it. 

1. and 2. Problems of recognition and definition. Recognizing the ex- 
istence and nature of a problem are metacomponents of the process of 
solving problems. Consider, for example, the part of the program that 
deals with "defining the nature of a problem." This section opens with 
some real-life illustrations of inadequate definitions of problems, includ- 
ing people unable to meet their expenses who define the problem as un- 
dereaming rather than overspending; a political leader who defined a 
problem as one of covering up the events surrounding a politically moti- 
vated burglary rather than one of minimizing the damages of full disclo- 
sure; and second-graders at a Hebrew day school who, when given an 
ability test in English in the afternoon, read it right to left because they 
believed that material presented in the afternoon — their normal time for 
learning Hebrew— should always be read from right to left. The program 
then contains tips on improving one's definition of problems, such as re- 
read or reconsider the question, redefine goals, and ask whether the goal 
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toward which one is striving is * .alistic. Finally, students are presented 
with a scries of problems that develop skills in defining problems. 

An example of a problem that develops skills in defining problems is 
the nine-dot problem. In this problem the student is presented with 
three aligned rows of three dots each and is instructed to connect the 
dots with straight lines, without lifting the pencil from the paper and 
without drawing more than four lines. Most students fail to solve the 
problem without guidance, in pan because they assume that the pencil 
must stay within the implicit perimeter defined by the nine dots. In fact, 
the problem can be solved only if the pencil goes outside that assumed 
perimeter. After students have tried the problem on their own, the text 
makes the point that we often introduce constraints into the definition 
of a problem that are not actually there in the first place. 

3. Ill-structured problems. Many of the problems in the training pro- 
gram are ill-structured. That is, there is no crystal-clear, step-by-step 
path to a solution. The nine-dot problem is one example of such an ill- 
structured problem. 

The hatrack problem is another. In it, students arc told to use a vari- 
ety of prcspecified items to construct a hatrack. The critical elements that 
students must somehow recognize arc that two poles can be bound to- 
gether with a C-clamp and can be supported by wedging them, like a 
pole lamp, against the floor and ceiling of a room and that the clamp 
can be ased as a hook for the hat. There is no clear path to attaining 
these two insights in this ill-structured problem. 

Finally, consider one of the mathematical insight problems included 
in the text: "A man was putting some finishing touches on his house 
and realized that he needed one thing that he did not have. He went to 
the hardware store and asked the clerk, 'How much will 150 cost me?' 
The clerk in the hardware store answered, 'They are 75 cents apiece, so 
150 will cost you $2.25.' What did the man buy?" Treating this as a 
well-structured problem will lead only to failure. None of the routine al- 
gorithms that students might readily apply to this problem will work. 
Rather, students must look at the problem in a new way in order to real- 
ize that the man bought house numbers. Again, no clear path to this in- 
sight exists, and one must often realize that problems that appear to be 
well-structured may in fact be ill-structured. 

4. tlirough 6. The solution of everyday problems depends on context, 
and there is no one best solution to such problems. Unlike many other 
programs. Intelligence Applied emphasizes everyday problem solving in 
everyday contexts, both in a special chapter on practical intelligence and 
in numerous illustrations and practice exercises throughout the book. For 
example, a problem on resource allocation requires the student to imag- 
ine that he or she is the campaign manager for a senatorial candidate 
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and has $100,000 to spend on a political campaign. The student must 
decide how to allocate the funds. In another problem on resource alloca- 
tion, the student has to decide what kinds of tests should be conducted 
before a new produa, the widget, is introduced to the market. In a 
problem on solution monitoring, tlie student must consider what kinds 
ot steps could be token to monitor adherence to an arms-reduction trea- 
ty, given the pocsiblc tendency of the parties to such an agreement to 
cheat. Thus the program contains not only the usual kinds of highly 
structured prob^vOis whose solutions arc unique and independent of con- 
text, but also problems that have no unique solution and whose solu- 
tions depend on context. 

The role of everyday context is emphasized throughout the program 
because most problems that an individuai faces must take account of 
such rontext. When students zxc instructed in the components of think- 
ing, they arc usually given a >;ct of fairly academic kinds of problems. For 
example, the performance component ot inference is taught, in paa, in 
the context of test-like analogies, both verbai *ind nonverbal. 

But in Intelligence Applied this componen'. of thinL'ng is also taught 
through everyday inferences and the fallacies that accompany them. For 
example, one iiiferential-fallacy problem tells stiidents that "Josh and 
Sandy were discussing the Reds and the Blues, two baseball teams. Sandy 
asked Josh why he thought the Reds had a better chance of v/inning the 
pennant this year than did the P!ues; Josh replied, 'If every man on the 
Red team is better than every man on the Blue team, then the R^^Js 
must be the better team.' " The inferential fallacy of "composition" in 
this example is not uncommon. Any number of "blue-ribbon" commis- 
sions consist of sets of experts who, individually, are among the best in 
their fields but who, collectively, prove unable to wot': together. 

The role of context is so central to the Intelligence Applied program 
that students are taught explicitly how to use context in their learning 
and problem solving. The section of the program that deals with learn- 
ing vocabulary, for example, docs not merely present lists of words to be 
memorized, nor does it concentrate merely on learning specific words 
from context. Rather, it sharpens the general learning-to-learn skills that 
students will need to figure out the meanings of \irords from context. 
The emphasis is not on specific word knowledge (there ?jrc too many 
words to make such training very useful) but on teachi»-g students how 
to use context to acquire word knowledge. 

7. The role of informal knowledge in problem solving. Everyday prob- 
lem solving depends on informal knowledge at least as much as it de- 
pends on formal knowledge, and the Intelligence Applied program rec- 
ognizes this fact. One kind of problem from tliC chapter on practical 
intelligence, for example, shows students pictures of two people Interact- 
ing and tells them that one of the people is the other's supervi- 
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sot. Students must decode nonverbal cues to determine which individual 
is the supervisor. When students first encounter such problems, it is un- 
likely that they have ever been formally taught what kinds of cues to 
look for. Hence they must rely on informal knowledge. The program ac- 
tually teaches students to look for such nonverbal cues as direction of 
gaze, relative formality of dress, age, tenseness of hands, and socioeco- 
nomic class. 

Take an example in a lighter vein. Students are shown pictures of cou- 
ples, half of which are genuine (they are invoiced in a close relationship) 
and half of which are fake (the couples were posed by a photographer to 
look as if they were involved in a close relationship). Once again, stu- 
dents arc asked to use informal knowledge to decide which couples are 
real and which are fake. Later, the students are taught to look for such 
clues as relaxation, body lean, positioning of arms and legs, tenseness of 
hands, match in socioeconomic class, distance between the bodies, and 
amount of physical contact. 

In another section of the same chapter, students are presented with 
this problem: "Rate the following strategics of working according to how 
important you believe them to be for doing well at the day-to-day work 
of a business manager: a) think in terms of tasks accomplished rather 
than hours spent working, b) be in charge of ail phases of every task or 
project you are involved with, c) use a daily list of goals arranged accord- 
ing to your priorities, d) carefully consider the optimal strategy before 
beginning a task, e) reward yourself upon completion of important 
tasks." Students give their ratings on a scale of 1 to 7. Once again, their 
ability to make sensible ratings depends on informal rather than on for- 
mal knowledge. 

8. Consequentiality of solutions. Although the Intelligence Applied 
program contains its share of academic kinds of problems, it also intro- 
duces problems in which the solutions matter, cither to the student or to 
others. For example, one insight problem in the text asks the student to 
figure out from given information how Napoleon died. The answer, 
though still disputed in some quarters, is from arsenic poisonmg caused 
by arsenic present in wallpaper. Just as death from lead poisoning is not 
uncommon in our own times, death from arsenic poisoning was not an 
uncommon cause of death in the past, and Napoleon's death and how 
he died certainly had an impact on the world. 

Students are encouraged to think about problems relevant to their 
own lives as well as to the lives of others. For example, in a kind of prob- 
lem that recurs throughout the text, students are asked to think of an in- 
stance in their own lives in which the better use of a given component of 
information processing, such as the mctacomponent of strategy selection, 
might have resulted in better problem-solving performance. Or students 
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might be given a problem and asked how conscious and deliberate appli- 
cation of a component of information processing might improve problem 
solving or decision making. In one such problem for strategy selection, 
students are asked to '"list some of the steps [they] would t^e in order 
to help [them] decide among colleges and choose the best one.** 

9. Group problem solving. The training program discusses some of the 
problems associated with group problem solving, especially the problem 
of *'groupthink,** in which the efforts of a group of thinkers arc much 
less than the sum of their individual efforts. But the role of group prob- 
lem solving in the program does not end with the text itself. The text of 
the Intelligence Applied program is accompanied by an instructor*s man- 
ual that suggests many opportunities for group problem solving. For ex- 
ample, each chapter in the manual has a list of individual and group 
projects that can be done by members of the class. 

10. The complication^ messiness^ and stubbornness of everyday prob- 
lems. The text contains problems that reflect these unpleasant atuibuics 
of everyday problems. For example, in conflict-resolution problems, stu- 
dents are given case studies of conflicts that need to be resolved. The 
problems may be interpersonal, interorganizational, or international. 
The students must decide on the merits of the alternative ways of resolv- 
ing the conflicts. In one such conflict, a family is deciding whether or 
not the wife's mother should move in witli them. In another problem, 
two nations depend on water from a single river, and the nation up- 
stream is unintentionally polluting the water through the generation of 
hydroelecuic power. These scenarios are constructed so that the case for 
each party to the conflict is rated roughly equal in merit. The resolution 
of tlic conflicts is thus by no means a routine affdr. In these problems 
students must face the complication, mcssiness, and stubbomncss of the 
problems that confront them in their daily lives. 

I have tried to show that the critical mistakes we make in the teaching 
of critical thinking arc not inevitable, nor are they irremediable* Rather, 
programs can be construaed that reflect the realities of critical thinking 
in everyday life. Intelligence Applied is one example, but the possibili- 
ties abound for constructing other valuable programs. 

Still, unless programs designed to teach thinking skills reflect the reali- 
ties of everyday problem solving and decision makiiig, it is doubtful that 
students will be able to apply what they have learned from these pro- 
grams to their everyday lives. The only way to insure the transfer of 
training from thinking-skills programs to everyday lives is to teach for 
that transfer, and, at a minimum, such teaching involves avoiding the 
criiicil mistakes I cited above. We must teach students to solve problems 
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as they occur in the real world, not as they appear in the simple, orderly 
world of courses in critical thinking— a world in which, unfortunately, 
none of us lives. 
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THE DIRECT TEACHING 
OFTHINKING AS A SKILL 



by Edward dc Bono 



Edward de Bono discusses his view of the thinking process and the best means of 
teaching thinking as a skill. He defines thinking as "the operating skill with which 
intelligenu acts upon experience, " aitd find\ that perception and thinkhig have a 
crucial relationship, which is infrequent^ and insufficiently explored. Hurrusn be 
ings have active, self organizing system. They arrange incoming information into 
patterns thai allow complex tasks such as crossing a road and recognizing friends to 
become apparently sirnplc. A pattern-making system has its disadvantages, howev- 
er: the point-to-point thinking underlying it can lead to an inappropriait focus on 
details. This, in turn, can lead one away from finding solutions to problems. 

de Bon^ feels that teaching thinking as part of content ar^a instruction is inef 
fective, s\^ce "attending to content distracts from attending to the thinking tools 
being used, " His CoRT system is not taught as part (/ content; it teaches students 
to use a set of thinking "tools" that can be transferred to different academic areas 
and to real'ltfe situations. 

This chapter is reprinted with perspission from Phi Delta Kappan Qune 1935): 
703-^6. Copyright © 198} by Edward de Bono. 

The author is director of the Cognitive Research Trust in Cambridge, England, 
and of the Edward de Bono Resource Cento, 36 Harrison Street, New Rochelle, 
NY 10801. 

A major trend may be developing in education toward the direct 
teaching of thinking as a skill. I mtend in tills article to answer two basic 
questions related to this trend. First, what is thinking? And second, how 
can we tcad-ji thinking directly? My answers spring from 16 years of expe- 
rience in the field. During this time I developed an instructional pro- 
gram on thinking skills that is now used by several million schoolchildren 
in many different countries and cultures. 

Of course, some educators believe that thinking is sirapj" 2 matter of 
innate intelligence. Two corollaries follow from this belief: (1) we do not 
have to do anything specific to help highly intelligent individuals learn 
how to think, and (2) there is little we can do to help less intelligent in- 
dividuals learn how to think. Thus those who hold thL belief rest con- 
tent. Yet many highly intelligent individuals often seem to be rather in* 
effective thinkers. Such people are often good at reactive thinking and 
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puzzle solving— bur less able to think about topics that require a broader 
view. They may show cleverness, but not wisdom. 

I prefer to see the relationship between intelligence and thinking as 
similar to the relationship between a car and its driver. Engineering de- 
termines the innate potential of the car, but the skill with which the car 
is driven must be learned and practiced. Thus I would define thinking as 
"the operating skill with which intelligence acts upon experience." 

What, then, is the relationship of information to thinking? It seems 
obvious to me that God can neither think nor have a sense of humor. 
Perfect knowledge precludes the need to move from one arrangement of 
knowledge to a better one. Thu5 perfea knowledge makes thinking un- 
necessary. Nonetheless, educators often seem to believe that we can at- 
tain such perfect knowledge. However, even if it were possible to absorb 
perfect knowledge about the past, we can only have very partial knowl- 
edge about the future. Yet, as soon as a youngster leaves school, he or 
she will be operating in the future. Every initiative, decision, or plan will 
be carried out in the future and thus will require thinking, not just the 
sorting and re-sorting of knowledge. I have coined the term "operacy" 
to stand alongside literacy and numeracy as a primary goal of education. 
Opcracy is the skill of doing things, of making things happen. The type 
of thinking that my program (which I will describe later) teaches is very 
much concerned with operacy. 

In short, information is no substitute for thinking, and thinking is no 
substitute for information. The dilemma is that there is never enough 
time to teach all the information that could usefully be taught. Yet we 
may have to reduce the time we spend teaching information, in order to 
focus instead on the direa teaching of thinking skills. 

The relationship between logic and thinking is likewise not a linear 
oue. The computer world has a saying, "Garbage in — garbage out." In 
other words, even if the computer is working flawlessly, this will not vali- 
date a given outcome. Bad logic makes for bad thinking, but good logic 
(like the flawless computer) decs not insure good thinking. Every logi- 
cian knov/s that a conclusion is only as good as the premises. Mathemat- 
ics, logic (of various sorts), and — inaeasingly— data processing are excel- 
lent service tools. But the deeper we advance into the computer age, the 
greater the need to emphasize the perceptual side of thinking, which 
these tools serve. 

Meanwhile, emotions, values, and feelings influence thinking at three 
stuges. We may feel a strong emotion (e.g., fear, anger, hatred) even be- 
fore we encounter a situation. That emotion channels our perceptions. 
More usually, there is a brief period of undirected perception, until we 
recognize the situarion. This recognition triggers emotion, which there- 
after channels perception. The trained thinker should be operating in 
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the third mode: perception explores the situation as broadly as possible, 
and, in the end, emotions determine the decision. There is no contradic- 
tion at all between emotions and thinking. The purpose of thinking is to 
arrange the world so that our emotions can be applied in a valuable 
manner. 

The relationship of perception to thinking is, to my mind, the crucial 
area. In the past, far too many of our approaches to thinking (e.g., 
mathematics, logic) have concerned themselves with the "processing" as- 
pea. We are rather good at processing but poor in the perceptual area. 

What do I mean by perception? Quite simply, the way our minds 
make sense of the world aroimd us. Language is a reflection of our tradi- 
tional perceptions (as distinct from the momcnt-to-moment ones). Un- 
derstanding how perception works is not so easy. But this is a crucial 
point — one that has a direa cflFea on the way we teach thinking. 

Imagine a man holding a small block of wood. He releases the wood, 
and it falls to the groimd. When he releases it a second time, the wood 
moves upward. This is strange and mysterious behavior. The third time 
he releases the wood, it remains exactly where it is — suspended in space. 
This is also mysterious behavior. If I were now to reveal that, in the sec- 
ond instance, the man was standing at the bottom of a swinmiing pool, 
then it seems perfectly natural for the wood to float upward. In the third 
instance, the man is an astronaut in orbit; thus it is perfectly natural for 
wood to remain suspended, since it is weightless. Behavior that seemed 
strange and unaccountable suddenly seems normal and logical — once we 
have defined the "universe" in which it is taking place. 

The traditional universe of information handling is a "passive" one. 
We record information through marks on paper or marks on magnetic 
tape. We can handle and process that information. The marks on the 
surface of the paper or tape and the information itself do not alter, un- 
less we alter them. 

An "active" system is totally dififerent; here, the information actually 
organizes itself into patterns. We human beings have self-organizing in- 
formation systems. I first wrote about them in I969 in my book. The 
Mechanism of Mind (1). I showed then how such systems work, and I 
suggested how the structure of a nerve network would produce such pat- 
tern-making effects. My hypothesis has since been simulated by comput- 
er, and the nerve network functions substantially as I had suggested (2). 
In the world of information handling, the concept of self-organizing in- 
formation systems is now coming to the fore (3). Such systems are quite 
different from our usual computers. 

Once we enter the "universe" of aaive, self-organizing systems, then 
the behavior of such things as perception and creativity becomes quite 
clear. The processes are no longer mysterious. Just as happened with the 
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block of wood, phenomena that seemed to be unaccountable are sud- 
denly seen to be explicable— once we have identified the appropriate 
univetse. 

The function of a self-organizing system is to allow incoming experi- 
ence to organize itself into patterns. We could loosely compare these pat- 
terns to the streets in a town. The self-organizing system is immensely 
efficient; it allows us to get up in the morning, cross a road, recognize 
friends, read and write. Without such a pattern-making and pattern-us- 
ing system, we would spend about a month just in aossing a road. 

However, the advantages of a patterning system are also its disadvan- 
tages. "Point-to-point thinking" is a good example. In this kind of 
thinking, we follow a pattern from one point to the next — and then fol- 
low the dominant pattern from that next point onward. In an experi- 
ment that I conducted jointly with the Inner London Education Author- 
ity (4), I asked 24 groups of ll-ycar-olds to discuss the suggestion that 

bread, fish, and milk should be free." Although many of the children 
came from deprived backgrounds, 23 of the 24 groups opposed the idea 
of free bread, fish, and milk. The point-to-point thinking that led to 
this stand went as follows: (1) the shops would be crowded; (2) the buses 
going to the shops would be aowded; (3) the bus drivers would demand 
more money; (4) the drivers would not get more money, and they would 
go on strike; (5) other people would go on strike as well; and (6) there 
would be chaos— so giving away bread, fish, and milk is a bad idea. 
Thus can point-to-point thinking lead us astray, as we miss the forest 
while fixating on the trees. 

However, direct teaching of thinking can offset the disadvantages of a 
patterning system. At the end of a pilot project on the teaching of think- 
ing in Venezuelan schools, for example, we held a press conference. A 
journalist attending that conference claimed that all attempts to teach 
thinking are really ^ form of brainwashing in western capitalist values. 
The journalist happened to be wearing spectacles. So I removed her spec- 
tacles and asked what she used them for. She told me that she used the 
spectacles in order to see things more clearly. I then explained that the 
perceptual tools we were teaching in the lessons on thinking served the 
same purpose. The tools enable youngsters to scan their experiences so 
that they can see things more clearly and more broadly. A better map of 
the world is the result. These thinkers can still retain their original values 
and choices, however. Giving spectacles to nearsighted individuals en- 
ables them to see three glasses on a table — containing wine, orange 
juice, and milk. The individuals still exercise choice as to which drink 
each prefers. In the same way, our instructional program cuts across cul- 
tures and ideologies. The program is used in industrialized nations, such 
as Canada and Great Britain, and in developing nations, such as Venezu- 



ERLC 



220 



cla and Malaysia; it will soon be used in Cuba, China, and Bulgaria — as 
well as in Catholic Ireland. 

My point is that, in terms of perception we need to achieve two 
things: (1) the ability to see things more dearly and more broadly and 
(2) the ability to see things differently (i.e., aeativity or I 'lateral think- 
ing" [5]). As I have said, perception takes place in an "active" informa- 
tion system. Such systems allow experience to organize itself into im- 
mensely useful patterns, without which life would be impossible. But, as 
I said above, the very advantages of the patterning system are also its dis- 
advantages. We must overcome these disadvantages and improve percep- 
tion in two ways: in breadth and in aeativity or lateral thinking (both of 
which fall under the heading of "change"). 

Let me turn now to the second question that I posed at the beginning 
of this article. How can we teach thinking as a skill? Such teaching is go- 
ing on right now; it is not tomorrow's dream, but today's reality. Mil- 
lions of children are involved. In Venezuela, for example, 106,000 teach- 
ers have been trained to use my program, and every schoolchild takes a 
course in thinking. By law, Venezuelan schoolchildren in every grade 
must have two hours of direct instruction per week in thinking skills. 
The contracts of some labor iinion members in Venezuela specify that 
their employers must make provisions to teach them thinking skills. My 
program is also in use in many other countries — including Australia, the 
U.S., and Israel, as well as those nations I have mentioned previously. 

The program of which I speak is called CoRT. (The acronym stands for 
Cognitive Research Trust, located in Cambridge, England.) I have al- 
ready outlined the theoretical foundation for the design of this program. 
The lessons themselves focus on the perceptual aspect of thinking. The 
design of the tools takes into account the behavior of self-organizing pat- 
terning systems. 

The design criteria for a practical instructional program should include 
the following elements. 

• The progKLm should be usable by teachers who represent a wide 
range of teaching talents, not just by the highly gifted or the highly 
qualified. (The 106,000 Venezuelan teachers were not all geniuses.) 

• The program should not require complicated teacher training, since 
it is difficult to generalize such programs. (The CoRT program can 
be used by teachers with no special training or with only simple 
training.) 

• The program should be robust enough to resist damage as it is 
passed along from trainer to trainer — and thence from new trainer 
to teachers and, finally, to pupils. 
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• The program should employ parallel design so that, if some parts of 
the program arc badly taught and other parts arc skipped or later 
forgotten, what remains is usable and valuable in its own right. 
(This contrasts with hierarchical design, in which a student must 
grasp a basic concept before moving on to the next concept layer; 
failure at any concept layer in a pro'^ram of this type makes the 
whole system unworkable.) 

• The program should be enjoyable for Jth teachers and youngsters. 

• The program should focus on thinking skills that help a learner to 
function better in his or her life outside of school, not merely to be- 
come more proficient at solving puzzles or playing games. 

Before considering ways of teaching thinking, we must confront a pri- 
or question: Should thinking be taught in its own right? Certain practi- 
cal considerations affect the answer to this question. For example, there 
arc no gaps in the school schedule as it now exists. Thus it seems to 
make more sense to insert thinking skills into an existing subject area. 
English makes a good home, because a natural synergy exists between 
think i n g and the expression of thought in language. In addition, the 
teaching style is often more open-ended in English classes than in some 
other subject areas. However, the G>RT program has been used effective- 
ly by science teachers, by music teachers, and even by physical education 
teachers. 

Despite these practical considerations, I believe that we should have a 
specific place in the curriculum that is set aside for the teaching of think- 
ing skills. This formal recognition is essential so that pupils, teachers, 
and parents all recognize that thinking skills are being taught directly. In 
time, I would certainly hope that the skills taught in the "thinking les- 
sons" would find their ways into such subject areas as geography, histo- 
ry, social studies, and science. However, the first step is to establish 
"thinking" as a subject in its own right. 

Having dealt with this question, we can now look at some of the tradi- 
tional approaches to the teaching of thinking: 

® Logic, mathematics, and data processing. These are very important 
subjects, but they concern themselves with processing, not with the per- 
ceptual side of thinking. The better that students become at processing, 
the more they need to strengthen their perception. 

• Critical thinking. This is a popular approach because it is tradition- 
al. It also employs a relatively easy teaching method (the spotting of 
faults). This approach has only limited value, however. The spotting of 
faults— regaxdless of its usefulness in debate or argument— is only one 
aspect of thinking. The approach includes no generative, constructive, or 
acative elements. The avoidance of faults does not improve one's ability 
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to plan or to make decisions. The avoidance of faults is, to my mind, an 
aspect of thinking that has traditionally been overvalued. 

• Discussion. Directly or indirectly, discussion must be the most wide- 
ly used method of teaching thinking. Youngsters are asked to discuss (or 
write essays on) a subject. The aim is to provide practice in thinking. The 
teacher notes and comments on faults and inappropriate uses of evi- 
dence, hoping that students will extract from these clues some general 
principles of thinking, which they will then use in future, unrelated situ- 
ations. In reality, relatively little transfer of thinking skills from one situ- 
ation to another takes place. 

• PuzzleSt games f and simulations, I have used games and problems 
as motivators, to get people interested in thinking. However, because of 
Jie difficulty of transfer, I do not believe that such devices have much 
teaching value. A skillful chess player does not transfer to his or her ev- 
eryday life the fine sense of strategy developed through playing this 
game. A youngster may develop a puzzle-solving method, but thinking 
does not seem to proceed in that same fashion in real life. I have grave 
reservations about the traditional information-processing model of think- 
ing, which seems more a description than a system of operating. 

This brings me to the cenual problem: transfer and content. Does a 
generalizable skill of thinking exist? Many theorists think not. They be- 
lieve instead that there is thinking in mathematics, thinking in science, 
and thinking in history — but that in each case the rules are different, 
just as the rules for Monopoly differ from those for chess. I do not see 
this as a point of view with which I must either agree or disagree totally. 
Clearly, subject idioms exist. Nevertheless, it is possible to establish both 
habits of mind and specific thinking techniques that can be applied in 
any subject area. For example, the willingness to look for alternatives is a 
generali2able thinking habit. And deliberate provocation is a technique 
that can be applied to generate ideas in any situation. 

Because we cannot succeed in teaching generalizable thinking skills 
through the use of specific content materials, some theorists believe that 
such skills caimot exist. But there is another way of looking at this situa- 
tion: the view that generalizable thinking skills exist but carmot be 
taught using specific content. My experience has led me to the latter 
view. As I have already noted with regard to the * 'discussion method" of 
teaching thinking skills, little uansfer of such skills seems to take place 
from one situation to another. Given the mechanics of perception and 
attention, this is hardly surprising. If the subject of a discussion is inter- 
esting, then— by defmition— attention follows this interest. But this at- 
tention is not focused on the metacognitive level; that is, participants are 
not thinking about the thinking that they are using to discuss the suh- 
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jca. Moreover, it is very difficult to transfer a complex action sequence 
from one situation to another. That is why the CoRT program deliber- 
ately focuses on "tools** that can be transferred. 

I have noticed among U.S. educators a tendency to try to teach think- 
ing through content materials. This approach seems— to its propo- 
nents—to have two merits. First, this approach makes it easier to intro- 
duce thinking into the cuniculum, because the material must be covered 
anyway (and it is already familiar to the teacher). Second, this approach 
seems to be killing two birds with one stone: teaching thinking and 
teaching content. But this approach is not effective. I am afraid that the 
nettle must be grasped. Either one wishes to teach thinking effectively or 
merely to make a token gesture. Attending to content distracts from at- 
tending to the thinking tools being used. Theory predicts this outcome: 
you caimot build meta-pattems on one level and experience patterns on 
another level at the same time. Experience backs up this expeaation. 
Wherever there has been an attempt to teach thinking skills and content 
together, the training in thinking seems to be weaker than when those 
skills are taught in isolation. 

So what is the CoRT method? It is best to illusttate this method with 
an example. 

I was teaching a class of 30 boys, all 11 years of age, in Sydney, Aus- 
tralia. I asked if they would each like to be given $5 a week for coming 
to school. All 30 thought this was a fine idea. "We could buy sweets or 
chewing gum. . . . We could buy comics. . . . We could get toys with- 
out having to ask Mum or Dad." 

I then introduced and explained a simple tool called the PMI (which I 
will describe later). The explanation took about four minutes. In groups 
of five, the boys applied the PMI tool to the suggestion that they should 
be given $5 a week for coming to sch^^ol. For three to four minutes they 
talked and thought on their own. At no time did I interfere. I never dis- 
cussed the $5 suggestion, other than to state it. I did not suggest that 
the youngsters consider this, think of that, and so forth. At the end of 
their thinking time, the groups reported back to me: "The bigger boys 
would beat us up and take the money. . . . The school would raise its 
charges for meals, . . . Our parents would not buy us presents. . . . 
Who would decide how much money different ages received? . . . There 
would be less money to pay teachers. . . . There would be less money for 
a school minibus." 

When they had finished their reports, I again asked the boys to ex- 
press their views on the suggestion of pay for attending school. This 
time, 29 of the 30 had completely reversed their opinion and thought it 
a bad idea. We subsequently learned that the one holdout received no 
pocket money at home. The important point is that my conttibution was 
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minimal. I did not interact with the boys. I simply explained the PMI 
tool, and the boys then used it on their own — as their tool. My "superi- 
or" intelligence and broader experiences were not influences. The boys 
did their own thinking. 

The PMI is a simple scanning tool designed to avoid the point-to- 
point thinking that I mentioned earlier. Tlie thinker looks first in the 
-Plus direction (good points), and then in the Afinus direction (bad 
points), and finally in the /ntcrcsting direction (interesting things that 
might arise or are worth noting, even if they are neither good nor bad). 
Each direction is scanned formally, one after another. This formal scan 
produces a better and broader map. Thinking is used to explore, not 
merely to back up a snap judgment. The thinker then applies judgment 
to the better map. The PMI is the first of the 60 G)RT lessons. 

For the rest of this particular lesson on thinking, I might have asked 
the boys to apply the PMI in various ways (e.g., one group doing only 
*Tlus" or "Minus" or "Interesting") to a number of thinking items, 
such as: Should all cars be colored yellow? Would it be a good idea for 
everyone to wear a badge showing his or her mood at the moment? Is 
homework a good idea? Note that the items are not related. Moreover, 
the groups would be allowed to spend only two to three minutes on 
each. This is quite deliberate and essential to the method. 

The items are switched rapidly so that attention stays on the PMI tool 
and not on the content. Once skill in the use of the tool is developed, 
students can apply the PMI to other situations in other settings. One girl 
told us how she used the PMI at home to decide whether or not to have 
her long hair cut. Some children report that they have used the PMI with 
their parents, in discussing such major decisions as moving to a new 
town or buying a car. This is the sort of transfer that the CoRT program 
aims to achieve. 

The PMI is a scaiming tool, not a ju(igment tool. If a thiiuker spots 10 
"Plus" points and only two "Minus" points, this docs not necessarily 
mean that the idea is a good one. Like all scanning, the PMI is subjec- 
tive, depending on the thinker's perspective. One boy said, as a "Plus" 
point, that yellow cars would be kept cleaner. Another boy slated this as 
a "Minus" point — because he had to clean his dad's car and would 
therefore have to perform this chore more often. Both were right. 

The PMI is designed to be artificial, memorable, and easy to pro- 
nounce. At first, some teachers rejected "PMI" as pointless jargon. TTiey 
preferred to encourage or exhort the youngsters to look a*: the good 
points and the bad points in any situation. TQie youngsters probably did 
so — at that moment. However, without the artificial term "PMI" to cry- 
stallize the process and to create a meta-pattern, the exhortation does not 
stick. One tcaclier told me how he had used the term "PMI" and how 
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his colleague, in a parallel lesson, had used exhortation. His colleague 
was soon convinced of the value of the term **PMI.'* 

One girl said that she initially thought the PMI a rather silly device, 
since she knew how she felt about a subject. But she noted that, as she 
wrote things down under each letter (she was doing a written exercise in- 
stead of the usual oral approach), she became less certain. In the end, 
the points she had written down did cause her to change her mind. Yet 
she had written vdown the points. That is precisely the purpose of a scan- 
ning tool. 

It is important to realize that the desaiption of thinking and the de- 
sign of tools are t^-o totally different things. It is possible to desaibe the 
process of thinking and to break it into components. But then one is 
tempted to turn each component into a tool, on the premise that, if the 
components arc taught, thinking skills must surely be enhanced. Howev- 
er, teaching someone how to describe a flower docs not teach him or her 
how to grow a flower. The purpose of analysis and the purpose of an op- 
erating tool are separate and distinct. 

The CoRT tools are designed specifically as operating tools. Such a de- 
sign has two components: (1) the tool must be easy to use, and (2) it 
must have a useful effect. Abstract analyses and subdivisions of the 
thinking process may be intellectually neat, but this docs not guarantee 
usability or effectiveness. My many years of experience, working with 
thousands of executives and organizations in different countries, have 
given me some insight into those aspects of thinking that have practical 
value. I have also worked with scientists, designers, lawyers, and many 
others who are involved in the "action world" of thinking, as distinct 
from the "contemplative world." 

The CoRT program (6) has sbc sections, each consisting of 10 lessons: 
CoRT I (breadth), CoRT II (organization), CoRT III (interaction), CoRT 
IV (creativity), CoRT V (information and feeling), and CoRT VI (action). 
All teachers who use the program should teach CoRT I. (Some teachers 
use only the 10 lessons of CoRT I.) Thereafter, the sections can be used 
in any order. For example, a teacher might use CoRT I, CoRT IV, and 
CoRT V. The last section (CoRT VI) is somewhat different from the oth- 
er sections, in that it provides a framework for a staged approach to 
thinking. 

I believe that thinking is best taught to 9-, 10-, and 11-year-olds. 
Youngsters in the middle grades really enjoy thinking and motivation is 
very high. They have sufficient verbal fluency and experience to operate 
the thinking tools. The curriculum is more easily modified in the middle 
grades to include thinking as a basic subject. But the CoRT materials 
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have also been used with children younger than 9 and with students 
ranging in age from 12 to adult. 

So basic is thinking as a skill that the same CoRT lessons have been 
used by children in the jungles of South America and by top executives 
of the Ford Motor Company, United Kingdom. The lessons have been 
taught to students ranging in I.Q. from below 80 to above 140. The les- 
sons have also been used with groups of mixed ability. 

David Lane, at the Hungerford Guidance Centre in London, found 
that the teaching of thinking to delinquent and violent youngsters 
brought about an improvement in behavior, as measured by a sharp fall 
in the number of disciplinary encounters these youngsters had with su- 
pervisors (7). William Copley and Edna Copley, in preliminary work at 
an institution for young offenders, found simUar changes (S). They re- 
counted how one youth, on the verge of attackiz:g an officer with a ham- 
mer, brought to mind a thinking lesson concerned with consequences — 
and quietly put the hammer down. I mention these changes in behavior 
for two reasons. First, I believe that the tmo test of teaching thinking is 
the effect of such teaching on behavior. Second, we do not really have 
any adequate way of measuring thinking pcrfoimance. Standardized tests 
are largely irrelevant, because they do not allow us to observe the think- 
er's composite performance. 

John Edwards taught the CoRT program in lieu of a portion of the sci- 
ence syllabus to a class in Australia. Using ar^ an^ysis-of-discourse ap- 
proach to measurement, he found that the mancd students did signifi- 
cantly better at thinking than imtrained peers; the trained students even 
seemed to do better in science, although they had had less instmctional 
time devoted to that subject (9). It is not difficult to show that pupils 
who have had training in thinking produce a wider scan when they are 
asked to consider some subject. In Ireland, Liam Staunton found that, 
before CoRT training, individuals produced an average of four sentences 
on a topic, whereas after CoRT training they produced an average of 47 
(10). We are currently analyzing data from the experiment in Venezuela 
and data ftom the Schools Council project in England. 

I prefer that CoRT users carry out their own tests and pilot projects. 
Tests carried out by the designers of a program are of limited value for 
two reasons: (1) the conditions of teaching are ideal (and often far re- 
moved from those prevailing in schools where the program will be used), 
and (2) such studies always contain an element of bias. 

It is impossible, however, to measure the soft data: the confidence of 
those who have had training in thinking, the focus of their thinking, 
their willingness to think about things, the effectiveness of their think- 




227 



22 



ing, their smicturcd approach and breadth of consideration. Teachers of- 
ten sum up these factors as * 'maturity/* in commenting about those 
children who come to their classrooms after some training in thinking. 

I would expect four levels of achievement in the acquisition of think- 
ing skills through use of the CoRT program: 

• Level i. A general awareness of thinking as a skill. A willingness to 
"think" about something. A willingness to explore around a subject. A 
willingness to listen to others. No recollection of any specific thinking 
tool. 

• Level 2. A more structured approach to thinking, including better 
balance, looking at the consequences of an. action or choice (taking other 
people's views into account), and a search for alternatives. Perhaps a 
mention of a few of the CoRT tools. 

• Level 5. Focused and deliberate use of some of the CoRT tools. The 
organization of thinking as a series of steps. A sense of purpose ia 
thinking. 

• Level 4. Fluent and appropriate use of many CoRT tools. Definite 
consciousness of the metacognitive level of thinking. Observation of and 
comment on the thinker's own thinking. The designing of thinking tasb 
and strategics, followed by the carrying out of these tasks. 

In most situations, I would expect average attainment to fsJl some- 
where between levels 1 and 2. With a more definite emphasis on 
* 'thinking,*' this would rise to a point between levels 2 and 3. Only in 
exceptional groups with thorough training would I expect to find average 
attainment at level 4. 

Perhaps the most important aspect of the direct teaching of thinking 
as a skill is the self-image of a youngster as a "thinker," however. This is 
an operational image. Thinking becomes a skill at which the youngster 
can improve. Such a self-image is different from the more usual "value" 
images: "I am intelligent" (I get on well at school) or "I am not intelli- 
gent" (I do not get on well at school, and school is a bore). Value im- 
ages are self-reinforcing. So are operational images — but the reinforce- 
ment goes in opposite directions at the negative end. In other words, the 
less intelligent students find repeated evidence of their lack of intelli- 
gence, but they also notice those occasions when they do manage to 
come up with good ideas. 
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DEVELOPING STUDENTS' 
THINKING SKILLS THROUGH 
MULTIPLE PERSPECTIVES 

by Ronald Lcc Rubin 



Ronald Lee Rubin teacbts students to **apprecy,»e and understand multiple per* 
spectives*' tbrougb metbods of divergent questioning. Tbrougbout bis cbapter, Rubin 
introduces a variety of tecbniques for encouraging divergent tbwisng. These include 
seeing different uses of common objects and different points of view on a given issue; 
playing different roles in a simulation; disting" isbing between tbe letter and intent of 
a fide tbrougb discussion and mod trials; an 4 defining concepts differently in differ* 
cat contexts, Rubin maintains tbat tbese activities promote better decision making 
and foster creativity in a tvide range of areas, including social studies and language 
ar»s. 

Tbe asitbor is Principal of Bingbam Memorial Scbool, Middlebury, Vermont. 

The following learning activities are aimed at developing students' 
thinking skills as related to fostering an appreciation and understanding 
of multiple perspectives. The primary methodology involved utilizes di- 
vergent questioning. In turn, the activities have direct application to 
building students' ability to draw conclusions and make judgments and 
decisions in a fashion requiring the consideration of the total context af- 
fecting a panicular judgment or decision. 

These activities may be used as a unit of study concerning the develop- 
ment of attibutcs that are essential to aitical thinking or they may be in- 
corporated into other units of study in the areas of social studies and lan- 
guage arts. 

Although these activities are likely to be most useful in grades six 
through twelve, it is quite possible that instructor modifications would 
make them relevant to either younger or older students. 

Activity 1: More Than One Way to See I 

Objective: To help students to begin to be comfortable with the concept 
of multiple perspectives. 

Method: The instructor asks students to define the purpose of common 
objects found in the classroom or at home (for example, a chair, desk, 
plate, bowl). S/he then turns the objects upside down or places them in 
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some other unusual position and asks stijdents to sJcct one for which 
they arc to imagine a purpose or purposes that might be served by the 
object in its changed position. 

Students should be instruaed not to be concerned with whether or not 
the defined purpose(s) is practical or real. They should be allowed to use 
other objects or constmcts in developing a new purpose for the object. 

For example, several chairs turned upside down might be used as a 
protective barrier or pen of some kind. Similarly, a bowl covered with 
aluminum foil might become a model of an unidentified flying object 
from a p;inet of LUiiputians. 

Students should then be asked to draw or ctcate clay replicas of the 
new object and to write a brief description of its function. Descriptions 
might be made more acative by fashioning them in the form of explan- 
atory Information cards commonly found in museums: to include state- 
ments regarding the period of time in which the object existed and was 
used, how it evolved, who invented it, why it was itivented, and how it 
was used. Another approach might be to write dcsaipdons as news re- 
ports which cite a new invenuon or discovery. Students should share 
their completed work with one another. 

Activity 2: More Than One Way to See U 

Objective: To help build and reinforce the concept of muluple 
perspectives. 

Method: The instructor begins this acuvity by presenung students with a 
divergent quesuon that represents two disdnct points of view. S/he then 
asks students to consider both viewpoints. For examj^lc, the instructor 
asks: 

• Which is more delicate, a snowflake or a person's self-esteem? 

• Which is colder, a piece of ice or a cold heart? 

• Which grows more quickly, a baby or self-confidence? 

Students should then be instruaed to argue both viewpoints by writ- 
ing at least three supporting reasons for cither position. TTiereafter, they 
share these arguments with one another and may be involved in a scries 
of classroom debates which provide experience relative to supporting 
both sides of the question posed and answered. 

Activity 3: More Than One Way to See III 

Objective: To help build and reinforce the concept of multiple 
perspectives. 

Method: This activity may be conducted as a simulation, using role 
playing, or by the discussion of a real or imaginary event. For example, 
the instruaor could present the following situation: 
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James is on the playground during morning recess and slaps Carla. a younger 
student, in the face. Carla runs to the teacher on duty (who did not actually ob- 
serve the incident) and, with tears streaming down her face, informs the teach- 
er of James* action. 

The instruaor then asks students to consider these questions: 
L What should the teacher on duty do? 

2. Since the teacher on duty did not see the incident, how should 
s/hc Icam what actually occurred? 

3. Arc there any possible reasons that might have led James to strike 
Gurla? What arc they? 

4. Do any of these reasons excuse or justify James's behavior or affect 
the manner in which the teacher should deal with James and 
Carla? 

5. Arc James and Carla bad people? Why or why not? 

6. What irdght James and Carla do to avoid this situation in the 
future? 

Students should write down their answers and share them with one 
another. 

A variation of this activity would involve faculty members in the rcle 
playing of a similar situation that might occur between adults. In this in- 
stance, students write a brief nai-^ative of what they witnessed occurring 
among faculty. These narratives are discussed and then students answer 
questions like those presented above, changing the names and roles of 
the aaors as necessary. 

Activity A: Distinguishing Between the Letter and Intent of a Ruk 

Objective: To give practice in and therefore reinforce thinking skills. 

Method: In this activity, the instruaor presents a real or fabricated 
school rule. By offering successive illustrations of its apparent transgres- 
sion, s/he leads students to distinguish between its literal interpretation 
and its intent or purpose. For example, the following situation might be 
used: 

Hopeville Elementary School has recently adopted a new school rule which 
pronibits students from bringing any weapons or war-related toys to school. 
This rule was adopted to help lessen violent and aggressive play among stu- 
dents in the hope of establishing a more friendly, creative school atmosphere. 

With this set of circumstances in mind, the students are then asked to 
determine whether or not the following student actions are contrary to 
the letter, the intent, or both the letter and the intent of the rule: 

1. John brings his B-B gun and ammunition to school. 

2. Sandy is making believe that a stick he found on the playground is 
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a sword and is chasing several classmates who are pretending to be 
dragons. 

3. Emily brings in her father's hunting rifle for show and tell. 

4. Paul brings a toy to school that can change from a robot into a 
rocket launcher. 

5. Matthew brings a loud, battery-operated siren to school and wants 
to use it Guring indoor recess. 

6. Michael and Nicole bring toy tracks to school and are playing a 
game they call "crash" during recess. 

The instructor should feel ftee to elaborate on the above circumstances 
so as to enrich students' discussion. 

A variation of the above activity would be to explore the principle of 
ftecdom of speech in various contexts as related to whether or not specif- 
ic forms of speech are proteaed by the First Amendment to the Consti- 
turion. For example: 

1. Jackie calls Louis a dununy. 

2. Ian yells, "Fire, fire, fire," in a crowded movie theatre when there 
is really no fire. 

3. Mary decides that to protest American involvement in El Salvador, 
she is going to bum the flag of the United States. 

4. Workers at a local place of business put various posters around 
town, hand out leaflets, and take an ad in a newspaper, all of 
which express their discontent with what they believe to be unfair 
working conditions. 

5. A newspaper reporter writes a story in which he accuses a govern- 
ment official of lying. The report indicates that the information 
cited came from a reliable source, but when asked to divulge the 
source of the information, the reporter refuses. 

Elaboration of the above circumstances and the initiation of research 
are likely to make the activity more substantial and valuable. 

Activity 3: Mock Trial 

Objective: To extend and reinforce students' thinking skills by distin- 
guishing between the letter and the intent of a law. 

Method: This activity makes use of a well-known children's story as the 
basis for conducting a mock uial. 

For example, the story of Goldilocks and the Three Bears might serve 
as a basis for examining the letter and the intent of the law as related to 
breaking and entering; the story of Little Red Riding Hood could be 
used to explore the legal concept of assault and battery; or Jack and the 
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Beanstalk could be used to study the concept of robbery. The latter 
would, of course, require the instrurtor to change the ending of the story 
such that the Giant lives and makes a complaint to the local police indi- 
cating that Jack robbed him of his possessions. 

Whatever story is chosen, students should reaeate a trial in its entire- 
ty. This entails selecting students to aa as major protagonists from the 
story and choosing other children to participate as defense and prosecut- 
ing attorneys, witnesses, judge, jury, and police. Students must conduct 
various types of research relative to the legal principles involved in the 
parricular story and those pertaining to more generalized legal concepts, 
such as prepararion of briefs, adnussable evidence, depositions, court- 
room procedure, and role responsibilities. Additionally, they must care- 
fully study the facts of the story in order to adapt it as a mock trial and 
to thoroughly prepare for participation in their particular roles. Follow- 
ing the accomplishment of these activities, students are ready to conduct 
the mock trial. 

It should be noted that the mock trial is not a play. For example, al- 
though lawyers should prepare questions and review these questions with 
their teacher, the actual posing of such questions to witnesses should not 
be rehearsed. Instead, the simulation of the trial should occur as natural- 
ly as possible so that all pamcipants arc provided with the opportunity to 
act and react in a manner that encourages students to think on their feet. 

Videotaping the mock trial will enable students to discuss the perfor- 
mance of their role responsibilities as they relate to both the process and 
the ultimate outcome expressed by the verdict. 

Activity 6: Defining a Concept 

Objective\ To enable students to understand how variations in circum- 
stances may afifea the definition of a specific concept. 

Method: The instructor begins this activity by placing the word * 'vio- 
lence" on the chalkboard and asking students to define and brainstorm 
examples of violence. Thereafter, s/he offers die following situations and 
discusses each one with students relative to how they conform with or 
create differences in the meaning of the concept of violence. 

Situation A: Brett doesn't like one of his classmates, Tyrone, because 
Tyrone comes from a wealthy family and Brett's family is poor. Brett 
waits after school for Tyrone and starts a fist fight with him. 

Situation B: Marjorie is walking home from school after dance class 
and is tackled to the ground by two older boys who want to steal her 
money. Her friend Mark sees what is happening and shouts, ''Leave 
her alone!" The two boys pay no attention to Mark, so he picks up a 
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stick and uses it to beat the two boys off Marjorie until they, Matjorie 
and Mark, arc able to run away. 

Situation C: Carlos's mother, Virginia, is determined to do all that 
she can to prevent the spread of nuclear weapons. In her town there ^s 
a factory that manufactures the guidance systems for nuclear war- 
heads. Carlos' s mother has done everything possible to have the fac- 
tory closed. She has written to her congressman, her state senators, 
and even the President. She has also submitted a petition to local and 
state officials with the signatures of over one thousand people who 
agree that the factory should be closed. In part, the petition states 
that by helping to produce nuclear weapons, the factory is tlueatening 
people throughout the country with grave danger and, in a sense, is 
holding people hostage as a result of that threat. 

Virginia's efforts have no effect. She decides that the only way to 
close the factoiy is to use force to destroy the building. Virginia plants 
a time-bomb in the factory which is set to explode at a time when VL- 
ginia is certain that no one will be in or near the building. The bomb 
explodes as planned, desuoying the building. No one is physically 
hurt, but obviously all the people who are employed in the factory 
lose their jobs. 

Situation D: Barbara is a college student who is opposed to the denial 
of human rights in the Union of South Africa. The college she attends 
maintains a large number of investments in the Union of South Africa 
which help to support that country's economy and, in turn, support 
both the government and its policies. Barbara decides that one way to 
help change those policies is to protest economic support of the coun- 
try and its government. Since her college provides such support 
through its investments, Barbara organizes and conducts a sit-down 
strike of students and faculty. The strike is so successful that no classes 
can be held and, as a result, non-striking students complain that their 
right to attend classes has been denied. Barbara explains that she and 
others involved in the strike are practicing passive resistance which she 
believes is protected by the Constitutional right of freedom of speech. 

In summary, it should be noted that all of the above activities have 
been successfully used with students. Additionally, beyond the develop- 
m \ of thinking skills, the learning experiences involved readily lend 
thei iselves to fostering creativity, research skills, and a wide variety of 
abilities that are ordinarily components of social studies and language 
arts curricula. 
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DEVELOPING THINKING SKILLS 
IN MUSIC REHEARSAL CLASS 



by Douglas E. Reahm 



As Douglas E. Keahm notes, music educators may at first find difficulties in in- 
troducing thinking skills into music education: performance classes, which empha- 
size ensemble playing, seem to run contrary to individual decision making. Stu- 
dents are asked to replicate a composer's music, not to think fi>r themselves. 
However, Reahm maintains that * 'musicianship is largely a process of making deci- 
sions, " and thinking skills instruction should be integral to the performance class. 
He suggests teaching students to think critically about the music they are playing, 
searching the best alternatives of tone and tempo, analyzing **what is not on pa- 
per^'^the exact type of attack, a personal sound, the tone colors. 

This chapter is reprinted by permission fiom Music Educators Journal. Copyright 
© 19^6 by Music Educators National Conference. 

The author is former Supervisor of Music, Grand Rapids Public Schools, 
Michigan, 

School districts are searching for ways to teach students to think. The 
knowledge explosion has convinced us that the facts and figures we teach 
today will be less useful in the future than the skills of gathering, 
processing, and assessing information. What can music educators do to 
teach higher order thinking? Much of what we do runs contrary to indi- 
vidual decision making, especially in the performance classes where the 
ensemble is expected to play or sing as a group under the direction of 
the teacher. We teach students to replicate the music of the composer 
rather than to think for themselves. Is that our major goal? Are there al- 
ternatives to the lock-step rehearsal techniques which develop fine per- 
formers but do not teach students to be critical thinkers about the world 
of music? 

Many of our secondary music performance classes do not encourage 
students to learn that musicianship is largely a process of making deci- 
sions. The more subde the decisions, the less obtrusive the nuances of 
the music, and the more musical the performance. True musicianship is 
a melding of technical skills and decision making in how to image the 
music so the listener is not focused on the notes and the performance 
medium but drawn to the expressive thoughts which the music conveys. 

Music educators have an obligation to teach higher order thinking in 
the performance class. The students need to know that many perfor- 
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mancc decisions arc made consciously by the teacher and reflect both 
training and personal insight from years of performing, analyzing, com- 
paring, and thinking about various styles of music. 

Thinking is a process of reflecting upon, weighing, arguing, and sup- 
porting alternative points of view. In its technical definition it has a hier- 
archy of syntactical, logical, argumentative, and verbal principles to be 
mastered. It deals with inference, assumptions, and contradictions. In 
the educational setting the student c?xi advance ideas, share reasoning, 
and hear the objections of other students. It is not necessarily focused on 
picking out errors, but is a search for the best alternatives through logical 
thought, sound argimicnt, and perceptive insight. In order for this 
process to happen, the student must sec that alternatives exist, know that 
decisions are being made, practice thinking skills, and be allowed to par- 
ticipate in some outcome. 

Gm we teach our students to think critically about the music they are 
performing? Yes, if we structure cut classes to allow it to happen! This 
structure should involve the student in an analysis of performance op- 
tions, experimentation, and conducting, as well as aitical analysis of the 
teacher's interpretive decisions. In this way the students will become a 
thinking part of the class and be less like an organ pipe sounding at the 
touch of the organist. Instead of our being a conductor, we can assume 
the role of educator/conductor. 

PERFORMANCE OPTIONS 

The music that our secondary school bands, orchestras, and choirs per- 
form is printed on paper and has visual sjmbols to direct both the player 
and the teacher in its interpretation. We should not only teach the sym- 
bols on the paper, but also analyze what is nof on the paper. The cre- 
scendo and decrcscendo markings are there, but the exact degree of am- 
plitude is not there. A metric marking may be there, but the relative 
tempo changes are stated in broad terms and are left to the conductor's 
discretion. The notes are there, but the exact type of attack may be dis- 
cretionary. The tone colors produced by the performing group are a com- 
bination of the teacher's personal sound preference and the group's play- 
ing or singing skill. 

Teachers know that many of the symbols have relative meanings and 
that we make many decisions regarding their interpretation. Does the 
student know we are doing that? I think not. We instill our view of the 
performance options by repetitive drill until we are satisfied. We lead 
the students to believe in our finest autocratic tradition that there is but 
one way for the music to be performed. They perceive the teacher's di- 
rection as an attempt to achieve that single avenue to perfection. We 
pattern too many of our rehearsal techniques in the secondary school af- 
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tcr the macstros of the symphony. Those techniques have a place in the 
education of young people, but they must be balanced by the broader 
perspective that only three percent of our students will become career 
musicians. The others will become amateur musicians and consumers. 

We owe it to our students to let them know when we make critical 
and creative decisions about how the music will be performed. Tell the 
class the thoughts going 'through your mind during the rehearsal. 
**Band, that section was louder than I think it ought to be because I 
want to prepare for section B. How loud do you think A should be if 
there must be a contrast between the two sections?" "Choir, we can 
slow this to a crawl at measure 34, but I wonder if we can get it back to a 
nin again. I would like three suggestions of possible ways to perform 
measures 34 through 55. What do we want to create here?" This should 
not imply that students will make the final selection of performance pa- 
rameters, but they will learn that decision making is a part of rehearsing. 

Some teachers may be concerned with the amount of time this routine 
would take away ftom the rehearsal. This is a part of the curriculum and 
therefore an integral part of the class time. We base confidence in the 
knowledge we gain largely on the attention we have given to alternatives. 
This process of alternative investigation will enhance the knowledge and 
thus the imdetstanding of the students, leading them to better 
musicianship. 

EXPERIMENTATION 

In addition to investigating viable options, we should encourage bold 
experimentation in the music class. We should even make it possible for 
some nonmusical things to happen. We often leave the impression that 
there is one and only one way to perform the music. This short-chatigcs 
the student. Time should be devoted to experimentation. 

Each student in the class should believe that the music can be per- 
formed in a unique way according to his or her own specifications. Many 
of these performances will fall short of accepted musical standards, but 
we arc teaching, not performing. 

When the class has a good grasp of the notes and the basic interpreta- 
tion of a section of music, ask that they each write ways they would 
change the dynamics, tempo, tone color, or phrasing of the section. The 
tmly courageous teacher will let them alter notes both rhythmically and 
tonally. Select three or four students to share their concepts with the 
class. Discuss the students' ideas to help you and the class define exactly 
what the originator is seeking. Allow for discussion and dissension. This 
will open some eyes to the decisions the composer as well as the conduc- 
tor must make when creating or recreating a composition. Conduct the 
class in a rendition of those concepts. Before discussing the outcome, ask 
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each student to write down his or her reaction to the interpretation that 
was played. This provides an avenue for practicing independent judg- 
ment. Any subsequent discussion will have greater meaning when the 
student can compare her or his own opinion with those of others in the 
class. 

There is a point to having students write their ideas on paper and hav- 
ing the teacher conduct a rendition incorporating some of those ideas. 
Pencil and paper are not out of place in the music rehearsal class. Stu- 
dents will have ideas, but they may not be well formed until put into 
words on paper. The writing need not be lengthy or detailed, but it 
should be thoughtfiil. Since we are primarily interested in the class's 
hearing and participating in the sound of the various experiments, the 
teacher's conducting will serve to focus on the listening rather than the 
mechanics of the exercise. It will also add aedibility to the students' sug- 
gestions. Some students may not wish to share all that they have written, 
but the exercise will still serve as a dioughc base for them during the 
analysis and discussion by the class. 

An advanced step in experimentation would be for the class to be 
taught only the notes of a new selection, devoid of any interpretation by 
the teacher. The student versions can serve as a gauge for the teacher to 
measure the degree of musical development of the class, 

CONDUCTING 

Those of us who conduct know that one of the best ways to feel the 
music is through the act of moving our arms, hands, and bodies when 
conducting. Our minds have rationally defined our expeaations of the 
music, but our physical movement clarifies and alters those expeaations. 
We say, "This feels right," or "It just does not feel right," 

Our students need opportunity to feel the same things we do. Each 
purchase of band and orchesua music sets could include one or two addi- 
tional conductor's scores, (Choral music in oaavo form already has all 
the parts printed, so extra purchases are not necessary,) One or two stu- 
dents should be seleaed each class period to be relieved of their singing 
or playing responsibility. Conductor's stands could be set up to the right 
and to the left of the teacher's stand, and the students could be allowed 
to conduct along with the teacher during the hour. The teacher could 
stop occasionally and ask them what they have seen and heard. Many in- 
strumentalists will have never seen other players' parts, and their atten- 
tion should be drawn to the activity of other instmmcnts. 

Over time, every student in the class should have multiple opportuni- 
ties to conduct. As they become more proficient, the teacher might ask 
one of them to conduct a section and make personal decisions about the 
music. It would even be appropriate for the student to go counter to the 
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printed expressive markings— for example, perform a forte where a piano 
is notated — and experiment with the music. In this way each student will 
have alternative ways of thinking and feeling about the music. The other 
students will benefit from the varied interpretations of a given section of 
music. 

Being put in command of the ensemble makes the student conductor 
hear and think critically about the music. How many of us have benefit- 
ted fi:om fine educator/ conductors who entrusted us with responsibilities 
at an early age that enabled us to develop our musicianship? There 
should be more. 

ANALYZE THE TEACHER'S INTERPRETATION 

This may be the hardest and yet the most rewarding segment of the 
process of teaching thinking. Should the students challenge the teacher's 
interpretive decisions? 

If the previous parts of this process have been exercised, the students 
will develop a trustworthy conception of how various types of music 
should be performed. If there is a degree of difference between the 
teacher's standard and the student's, there should be a place in our edu- 
cational setting for those differences to gain aedibility. A challenge for 
the teacher would be to program a student-conceived interpretation on a 
public concert. Make the audience aware of this teaching and learning 
technique. Let them participate in the educational experience which goes 
beyond performance. Such a program would gain high marks from the 
parents as well as the administration of the school. Parents know litde of 
the education we provide in the classroom and believe we teach only to 
the performances we present. They enjoy learning about what their sons 
and daughters are learning in school as much as they enjoy seeing and 
hearing students perform. 

Teaching thinking skill?! in the music class will serve a dual purpose in 
the education of the student: to develop independent musicianship 
through aitical thiitking, and to teach students to wrestle with ambigu- 
ity in subject matter within which there is no single right answer. There 
are many right answers which must be decided among in music. This 
practice of confronting equally viable alternatives will serve the student 
well in making decisions outside of music throughout life. 

Music educators often feel pressure to justify music's existence in the 
curriculum. The best ratioiiale for music in the cJucational life of every 
student is this: Music is an expression of reality and is as legitimate as 
any other expression of reality by human thought, be it in words, num- 
bers, or visual images. If music is an expression of reality by human 
thought, then we should include tt*c aspect of teaching the thinking pro- 
cess in our music classes. 
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DEVELOPING HIGHER-ORDER 
THESIKING SKILLS IN HOME 
ECONOMICS: A LESSON PLAN 



by Nancy A. Watts 



Nancy A, Wans notes that— contrary to popular assumptions— thinking skills have 
long been central to home economics instruction* The home economics student is con* 
stantly faced with a range of choices in the marketplace that require informed decision 
making. However, Watts notes that thinking skills instruction may be absent in areas 
of traditional sksU instruction, such as clothing and textiles. Watts maintains that 
thinking skills instruction should be part of even these areas— that we should "stop 
* teaching* Home Economics skills and model thinking in our classrooms. " She pro- 
vides a d^tsiku lesson plan where students apply thinking skills to fabric construction. 

The author is a Mentor Teacher for home economics and computer strategies at 
Lodi Senior Elementary School, California. 

Home liconomics studies are rarely if ever mentioned or discussed 
when talking about higher-level thinking in the classroom. Yet critical 
thinking is not a new concept in Home Economics. In fact, in many of 
the atcas of Home Economics, higher-level thinking is a most integral 
part of the curriculum. 

If a person Is adept at thinkino critically, she is adept at gathering, analyzing, 
synthesizing, and assessing information as well a$ identifying misinformation, 
disinformation, prejudice, and one-sidedness. A student with sucn skills v/ill 
have the tools of life-long learning. . , (1, p. 1). 

For example, in coa *. Jicr education students learn to gather, analyze, 
syi dtcsizc, and ^ts^ information in th* marketplace. In interpersonal 
relationships, we are tcacLing problem-solving and decision-making 
techniques. Liie is a scrie£ of choices and Home Economics teaches 
choices. 

Are we doing as much with a traditional skill area such as clothing and 
textiles? Or are students becoming bored wtth discussion in which they 
are asked to simply idei tify what teachers already know? The challenge is 
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to stop teaching Home Economics skills and to model thinking in our 
classrooms. The following lesson plan for an eighth grade Home Eco- 
nomics class takes the learning of fabric construction out of the area of 
demonstration and memorization, into the area of higher-level thinking. 

Background: The students have had no instruction in fabric construc- 
tion and most have little, if any, background in fabrics. 

Objective: Using previous knowledge of categorization and characteris- 
tics, students will categorize twelve fabric samples into three methods of 
fabric construction. 

Preparation; Assemble a set of twelve fabric samples for every three or 
four students. Fabrics mounted on card stock will be easier to handle and 
more permanent. Samples should include the following: 

• woven fabrics, with and without nap 

• knit fabrics, with and without nap, sheer 

• felt, non-woven interfacing, synthetic suede 

• at least three samples in the same color. 

A student task sheet, similar to Figure 1, should be given to each stu- 
dent. If possible, a small handheld microscope (2) for each group of stu- 
dents wiU enable them to gather more information. 

The lesson will require a minimum of one day and no more than three 
days, depending on the class ability and the objectives of the teacher. 

After iach student has a copy of the task sheet, explain that the as- 
signment is not a test, nor is there just one correct answer. They are not 
expected to know all about these fabrics, but to look for characteristics 
that each may have in common with others. 

Make cenain students understand the terms characteristics,** * 'cate- 
gorization,** and * 'fabric construction.*' Most especially make certain 
students understand the concept of fabric construction. Perhaps compare 
the construction of fabric to the many ways a wooden fence may be con- 
stmctcd. When talking about ways of categorizing fabric construction, 
discuss characteristics briefly, because you want students to identify char- 
acteristics already in their knowledge. For example, "Since you have 
three samples of blue fabric, can you assume that because tliey are all 
blue they are all made the same way?** 

Explain that you have already given them one piece of new informa- 
tion, in that on the ditto you have said, * 'Three methods of fabric con- 
struction,** and have given them three columns in which to record their 
observations. 
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They first need to sort the samples into three groups, relying on what 
they perceive to be common characteristics. Record the numbers of each 
group, one set in each column. Students are then to record the common 
characteristics that caused them to think they were made by the same 
methods. (See Figure 2.) 

The final part of the assignment involves students aeating a name for 
each of the three types of construction. Assure them there is no one cor- 
rca name at this point in the assignment, but that it must be based on 
the common characteristics. Some of the more interesting, creative types 
of construction have included "wire" and **chain" to dcsaibc pressed 
and knit construction. 

Give each group a set of fabric samples. (Code each set with a letter 
and each sample with a number for ease in sorting later.) Allow student 
groups to work at their own pace and in their own way. Monitor each 
group to make certain they understand the terminology and the task to 
which they have been assigned. 

After groups have had time to complete this portion of the assign- 
ment, give them a handheld miaoscopc, briefly demonstrating its use. 
Ask the groups to see if they can find any additional information to help 
in correctly categorizing the fabrics. Direct them to add it to their task 
sheet. 

The following day, or as appropriate, conduct a class discussion on 
their findings. Carefully discuss their findings, possibly charting the in- 
formation on large sheets of paper. Have students niai:c corrections and 
additions as necessary on their papers. Through the discussion some con- 
clusions will be drawn by the class as a whole* Use this as a springboard 
for further discussion of febrics and febric construction. 

Junior high students need to develop skills in gathering, analyzing, 
synthesizing, and assessing information. Students need to be taught 
thinking skills. Give them every opportunity possible to learn. 

REFERENCES 

1. * 'Introduction— The Heart and Core of Educauonal Reform" In Program 
and Abstracts, Sonoma, Calif.: Third International Conference on Critical 
Thinking and Educational Reform, 1985. 

2. Tasco's 30 Power Illuminated Microscope, *'Thc Little Looker.*' Cost $6.95 
(plus shipping and handling) at present writing. Silver Burdctt Company, 
Western Regional Office, 1559 Industrial Road, San Carlos, CA 94070. 
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LODl SENIOR ELEMENTARY SCHOOL 
Home Economics 1 



Name 

Dale 

Period 

Textiles Unit — Fabric Characteristics* 
Identify Method of Construction 

ASSIGNMENT: Look at each of the fabric samples in your set, seeing if you can find 
fabrics that have been constructed by the same method. The th ee methods of fabnc 
construction are represented by the samples. 

Categorize the fabrics; list common characteristics, give each ca\.^ory or group of 
fabrics a name you feel is appropriate. 



Card#*s 



Cardrs 



Card#'s 



Common 
Characteristics 


Common 
Characteristics 


Common 
Characteristics 






































Name of this category 


Name of this category 


Name of this category 



•Characteristic - A trait, quality, or property distinguishing an individual, group, or 
type from every other member of its class or kind. 

PLEASE BE CAREFUL WITH THE FABRIC SAMPLES. TRY NOT TO STRETCH OR 
DAMAGE THEM. 



N. Watts 
9/85 



Figure 1. 
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LODI SENIOR ELEMENTARY SCHOOL 
Home Economics 1 



Name 
Dale - 
Period 

Textiles Unit — Fabric Characteristics' 
Identify Method of Construction 



ASSIGNMENT: Look at each of the fabric samples in your set. seeing if you ^n find 
fabrics that have been constructed by the same method. The three methods of fabric 
construction are represented by the samples. 

Categorize the fabrics, list common characteristics, give each category or group of 
fabrics a name you feel is appropriate. 



Cardrs 



Cardrs 



Cardrs 



Common 
Characteristics 



Comrnon 
Characteristics 



Common 
Characteristics 







































Name of this category 


Name of this category 


Name of this category 



'Characteristic — A t:ait. quality, or property distinguishing ,in individual, group, or 
type from every other member of its dass or fund. 

PLEASE BE CAREFUL WITH THE FABRIC SAMPLES. TRY NOT TO STRETCH OR 
DAMAGE THEM. 

N. Watts Rgure2. 
9/85 
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USING UTERATURE TO DEVELOP 
CRITICAL THINKING SKILLS* 



by Maria Tymoc7:ko 



Maria Tymoczko shows how four types of critical thinking— induction, deduction, 
construcring sound arguments, and model making/theory building— can be used in 
the study of literature. She provides numerous examples of the development of these 
thiniing skills and suggests that the humanities have zzrtmn advantages over science 
and math for improving these skills in students. In the humanities, unlike those more 
technical areas, the student can "generate a question that has not yet been answered 
and that will still be within his or her grasp to answer, " Tymoczko finds that critical 
thinking in literary inquiry results in an open-ended, challenging learning experience 
for both students and teacher. 

The author is Associate Professor of Comparative Literature, University of Massa- 
chusetts, Amherst, 

Literature is rarely put forward as a vehicle for teaching critical think- 
ing, yet it is as capable of teaching students to think well as the disci- 
plines most often credited with promoting these skills: math, science, 
logic, and philosophy. After a brief review of various aspects of critical 
thinking, I will suggest strategies for teaching these skills in literature 
classes. 

Four types of critical thinking are commonly addressed in our educa- 
tional system. The first is induction: the ability to draw conclusions from 
data and specific facts. The second is deduction: the ability to reason 
from premises, to move from the general to the particular, to understand 
implications of a hypothesis. Both induction and deduction are involved 
in the construction of sound complex arguments, and in the ability to 
criticize arguments. Both are also involved in model making and theory 
building. Model making and theory building, in turn, generally involve 
a positive feedback loop, whereby known data suggest a theory or model, 
and that model is tested and refined by further investigation and experi- 
ment or data gathering. 

Mathematics teaches critical thinking primarily because it exercises stu- 
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dents* powers of deduction: they learn to construct proofs, to move from 
axioms to theorems. Science teaches critical thinkmg primarily by teach- 
ing students induction — the basis of the scientific method and experi- 
mental design— as well as the rudiments of model making and dieoriz- 
ing. Philosophy teaches students both the principles of logic— on what 
basis deductions and inferences are valid — as well as ways of constructing 
arguments. Typically in philosophical arguments, students learn to at- 
tend to general principles and their implications, as well as to modify as- 
sertions so as to accommodate specific e!:amplcs — that is, students arc 
trained practically in both deduction and induction. literature is as fine 
a tool for teaching critical thinking as any of ihese disciplines. Though 
literature may not offer opportunities for rigorous proof as mathematics 
docs, or for quantitative experiment as science does, for teaching critical 
thinking as a whole it is one of the most flexible disciplines in the 
academy. 

The following sections contain four successfiil suategies for teacliing 
critical tlmiking using literature. My examples are taken from courses J 
have taught in Irish Studies and Comparative Literature; analogous types 
of questions and approaches can be used in any literary field. 



INDUCTION 

Literature courses can be structured around units of inquiry. That is, 
readings can be treated as data that will generate general conclusions to 
questions that have been raised. This is a technique that every literature 
teacher uses. For example, in secondary schools we use such suategies to 
get students to delineate the characteristics of short stories as opposed to 
novels, or to define different sorts of comedy. 

It is a technique that comes into its own on the college level, however, 
when students can oe put to work on questions that have no simple an- 
swer. The following are examples of questions that have proved success- 
ful: What are the distinguishing features of fantasy literature? How does 
audience affect authors' treatments of form and content? What are the 
differences between children's literature and adult literature? What folk- 
lore exists at a university and what are its functions? In what ways is 
Yeats indebted to native Irish tradition? Questions aimed at the develop- 
ment of Inductive arguments can be posed regarding specific woiki;, 
geiucs, periods, and theoretical issues. 

Such an inductive approach to literature can be used tc ctracture 



ERiC 



243 



whole courses, as well as units within courses. It can, for example, be 
used in a thematics course, such as **The Theme of the Otherworld in 
Medieval Literature," in which students can be asked to define the typo- 
logics and functions of the Otherworld in a specific body of literature. 

Students can also be taught induction by being encouraged to do in- 
vestigative independent projects as final papers. In my classes students 
have imdertaken experiments as diverse as an investigation of oral trans- 
mission to see how well people remember various types of stories told to 
them, and a survey of early Irish literature to determine the role sounds, 
noise, and music play in the corpus. 

Material approached this way will teach students to generate conchi- 
sions for themselves about individual works and more general aspects of 
literature on the basis of texts at their command. That is, students will 
evolve not only as more aitical independent readers, they will also devel- 
op metaliterary skills — the basis of theoretical inquiry to be discussed be- 
low. Emphasis on induction also encourages students to be specific and 
precise in their thinking — characteristics as valuable in literary discourse 
as in other fields. 

When students learn that a class has an investigative approach, they 
b^in to generate questions themselves and to answer those questions as 
well. That is, a learning envirorunent that attends to the critical thinking 
skill of induction promotes curious and lively habits of *nind. In ofder 
for such an atmosphere to flourish, however, the teacher has to be ready 
to listen to and consider carefully the students' assessments of the texts 
at hand. Indeed such pedagogical opermess is essential for teaching and 
encouraging all critical thinking. 

The humanities offer a more satisfying field in which students may 
undertake inductive inquiries than even the sciences. For in the sciences, 
it is rare that a student can generate a question that (1) has not yet been 
answered and that (2) will still be within his or her grasp to aa<wer. For 
many students, scientific questions in beginning or even middle-level sci- 
ence courses and scientific experiments, particularly those that repeat 
classic experiments of the past, have something of a contrived nature and 
seem a repetitive exercise. In humanistic fields, particularly literature, 
any student on the college level will be able to ask some questions that 
have not been answered and to generate feasible answers to those ques- 
tions. This is possible because some of the raw materials of literature 
(namely, some texts) are more accessible, basic analytic techniques are 
easier to master, and the experimental designs ate generally simpler than 
the analogous materials, techniques, and experimental designs of scien- 
tific fields. 
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DEDUCTION 



Deduction is also a critical thinking skill that can be taught and rein- 
forced through literature. Again whole courses as well as units can be or- 
ganized around a deductive investigation. In a literary setting deduction 
generally takes one of the following forms. In the first form, a course be- 
gins with an assertion (Proposition A), and ask what follows from this as- 
sertion. For example, students can be presented with the information 
"the Celts had a suong belief in the Otherworld," and then asked in 
what ways this belief appears in and shapes Celtic literature. 

A second form that deduction often takes is to ask an if-then ques- 
tion, such and such were true (Proposition B), what would then fol- 
low? The conclusions can then be assessed to see whether they are true or 
whether they lead to a reductio ad absurdum. For example, students 
might be asked to consider what follows from taking James Joyce serious- 
ly as an Irishman writing in the Irish uadition. The deductions that fol- 
low from such a proposition may represent significant new critical depar- 
tures; indeed, for the example at hand, one can show that the converse, 
a prominent critical stance regarding Joyce as disconnected from the Irish 
tradition, does in fact lead to a reductio. 

Incorporating deductive strategies in the framework of literature classes 
not only develops students' general critical thinking skills, it makes them 
better students of literature. It encourages depth of inquiry, and an at- 
tention to consistency. Teaching deductive strategies of the second sort 
al50 teaches students to be open to possible arguments; in short it makes 
for more acative minds. At the same time, such approaches provide stu- 
dents with ways of testing argxmients so that their creativity is 
disciplined. 

An advantage of using literature as a mode for teaching critical think- 
ing skills related to deduction is that literature is more concrete than 
mathematics. Students who have difficulty manipulating mathematical 
symbols can, thus, still learn these habits of mind. Moreover, by exercis- 
ing deduction in a concrete domain such as literatare, students can more 
casilj learn to apply these critical thinking skills to broader aspects of 
their lives. They come to understand more readily the implications, for 
example, of their major life choices on other aspects of their lives. 

CONSTRUCTING SOUND ARGUMENTS 

Most complex arguments evolve from the interplay of both induction 
and deduction. In practice, the questions posed to students generally do 
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not depend on either pure induction or pure deduction for their answers. 
In order for students to construct arguments well, they need to be able 
to move back and forth between various types of critical processes. The 
development of this sort of mental flexibility is a particular strength of 
the discipline of philosophy, but literature classes are also ideal places to 
learn to construct arguments. 

The central aspect of a successful suategy for teaching students to con- 
struct sound arguments turns on asking them real questions to which 
there are no standard answers in the critical literature and to gee the class 
to work collectively on these quesuons. This is a technique borrowed 
ftom philosophy which teaches complex argument by engaging students 
on real questions that contemporary philosophers debate. Though stu- 
dents may be taught the history of the dialectic on the issue, such history 
is presented primarily to sharpen students' wits and to increase their 
awareness of the issues involved. That is, the history of the debate is 
taught to students in order to facilitate students' own argimients and po- 
sitions on questions for which no consensus has been reached. Current 
philosophical topics discussed by students include the relation of names 
to referents, the nature of translation, the implications of mathematical 
proofs generated by computers, the logical basis of altruism in moral sys- 
tems, and so forth. These are also areas on which there is lively debate ir^ 
the professional journals. 

Such questions should be a significant element of every course taught. 
Examples of questions I have proposed in recent semesters include the 
following. What are the differences between science fiction and other 
types of fantasy, and are these diJEferences theoretically significant? /^e 
Celtic poets shaman figures, and if so, how does this affect our under- 
standing of their poetry? Are there signs of thematic coherence in tie 
Welsh Mabinoqti What is the nature of James Joyce's female figures? Is 
Arthurian romance a form of fantasy literature, and :^ so, bow does this 
a^edievai genre relate to and differ from modern fantasy literature? 
These are questions on which literary critics have no agreement, and yet 
all are capable of being approached by undergraduates who have read 
appropriate primary literary texts. 

There are several advantages in posing such questions to students. 
First, if there is no standard critical position on a topic, then students 
will in fact be thrown onto their own mental resources for a solution. 
They do not have the easy option of turning to an authority for the 
Truth; they must puzzle over the question and reason out an answer. 
Second, asking such questions makes the class an actual forum for inqui- 
ry, not a Socratic exercise. As positions evolve, students have a genuine 
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sense of accomplishment— they see that their aitical reasoning and argu- 
ments have been effective in achieving an inaeased understanding of the 
problem at hand. They have become in a small way members of the 
community of scholars. 

Moreover, if open questions are posed then the instructor also is en- 
gaged in the process of argument and investigation. There is nothing so 
imdermining to a student's sense of confidence in his or her growing 
powers of critical thinking than to believe that the teacher knows it all, 
that the student's own struggles with the topic are in some way a sham, 
that the teacher is bored with the students' thoughts because the teacher 
has heard it all before, that there is only one answer (the teacher's) to be 
discovered. Such patronizing attitudes are most easily avoided if the 
teacher also has an investigative attitude toward at least some of the ma- 
terial in a course. 

A teacher's openness will also influence the mode of discussion and ar- 
gumentation. If the teacher is a member of the process of inquiry, then 
it is not up to the teacher alone to zsscss students' arguments as they 
evolve. This facilitates students' talking to each other, learning not only 
to construct and advance arguments, but to assess and challenge the ar- 
guments of others as well. Both are aspects of critical thinking. This sort 
of discussion provides opportunities for students to practice all aspects of 
argument formation: making assertions on the basis of evidence (i.e., in- 
duction from a close textual reading), offering counterexamples, and so 
forth. A teacher can also introduce deductive reasonmg as a criterion for 
evaluation of arguments presented in the discussion: if x is the case as is 
being asserted, what would the implications be? Thus, students can leam 
to use reductio arguments in intellectual discourse. 

One advantage literature classes have over philosophy classes as a for- 
mat for training students to form sound arguments is that the arguments 
are generally constructed with reference to a closed domain — that is, the 
literary text or texts under discussion. This is a relative equalizer for class 
participants; the ability to think critically is foregrounded, and less ad- 
vantage is given to students on the basis of their general knowledge. 
Moreover, the basis of evidence and the source of inductive argument are 
more defined — namely, the literary works under discussion. This sort of 
structure and framework for argumentation facilitates the process of 
learning to think critically. It offers security to those students particularly 
whose educational backgrounds may not be strong or who may be uncer- 
tain about the process of constructing arguments, because it presents a 
limited field of reference which can be mastered by all class participants. 
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MODEL BUILDING AND THEOi^ Y FORMATION 



Recently theory has become a topic of great interest to teachers of lit- 
erature, and literary theory has begun to be incorporated into many 
courses or to be the primary subject of literature classes. Model making 
and theory building are major aspects of critical thinking, and literature 
offers many opportunities to engage in these processes. Students have 
the opportunity to build such skills in more uaditional literature courses 
as well as in courses directly devoted to discussions of literary theory. 

Model making and theory formation are second-order critical thinking 
skills. That is, they presuppose the ability to handle induction and de- 
duction, to gather and ^css data, and to form well-reasoned arguments. 
This is an advanced critical skill, but one we expect members of our soci- 
ety to understand and master. Model making in the domain of literature 
is, of course, no different as a process from model making and the search 
for theoretical formuhtion in other intellectual disciplines. Theories at- 
tempt to coordinate and explain phenomena, as well as to predict. Liter- 
ary theory addresses many aspects of literature — from genres, to the rela- 
tion of text and author/ teller, to the place of the literary work in its 
cultural setting. 

There are at least two aspects of theory formation that can engage stu- 
dents, even those who are learning basic critical thinking skills. Students 
can learn to ^css existing theories, to test them and modify them. Stu- 
dents can also be engaged in the steps involved in tlie construction of 
theory. 

An example of the former mij^ht be a course such as "The Celtic Basis 
of Arthurian Romance." In this course, after determining what aspects 
of medieval romance should be accounted for by a theory of genre devel- 
opment and after deciding what would count as an adequate theory of 
the origin of romance, students can test the Celtic hypothesis of the ori- 
gin of romance on the basis of a representative selection of significant ro- 
mances and Celtic literary texts. Students in this type of framework can 
discuss dieories abstractly, can be presented with a specific theory, and 
can also be given material for testing the theory in question. 

Another approach to stimulate the understanding of theory formation 
might occur in a course such as "Medieval Lyric." Students can survey 
the range of non-narrative poetic types in medieval literature. The inade- 
quacies of traditional definitions of lyric to inscribe medieval poetry, as 
well as the inadequacies of theories that see tl:?ssical literature and Medi- 
eval Latin literature as the fountainhead of medieval vernacular poetry 
can be presented. The focus in the course would be on developing alter- 
nate models for the medieval corpus. This example illustrates one of the 
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practical advantages theory and model formation: such activities en- 
courage students to develop literary breadth. When students see that 
counterexamples to theories can often generated by a broad consider- 
ation of texts, students gain r;nthusiasm for the sort of spade work and 
research that mastery of any field requires. 

A third example of teaching; students about theory formation might 
occur in a freshman-lcvcl course such as "Fantasy and Literature." Such 
a course can present a theory of a particular genre of literature step by 
step, illustrating the complexity of theory formation, showing how defi- 
nitions must be established, examples brought forward, evidence incor- 
porated. The theory developed can be related to other theories of the 
genre, as well as to the wider framework of literary theory as a whole. 
Such a course, which can teach some of the fundamental elements of 
aitical thinking discussed above (induction, deduction, and construction 
of complex argtmients), can also be a demonstration of the complexity of 
theory formation. While concentrating pedagogically on the basic critical 
thinking skills, it can prepare students for more advanced stages. A basic 
course can thus also serve students whose intellectual development is 
advanced. 

Literature again is an ideal vehicle for teaching model building and 
theory formation. The basic materials to be organized by theories of lit- 
erature are often highly accessible, and a sufificicnt amount of material 
can be presented so that there is adequate data to build theories around 
or test theories with. Moreover, students can be engaged on literary pro- 
jects involving underworked fields, types of literature just being integrat- 
ed into academic consideration, or old problems that bear reexamina- 
tion. Thus, they can try their hands at areas that are in need of 
theoretical formulation or reformulation — a task which is difficult for 
students to undertake in scientific fields or mathematics. 

Teaching critical skills to students is never easy in a*iy field. In literary 
studies, one must know the substance of a field and the critical debate 
about a field, without being wedded to a rigid critical stance. It means 
oeing vulnerable before students — being engaged as one asks them to be 
engaged, Icarxiing as they learn, being open to having one's own argu- 
ments challenged, as well as being prepared to challenge students' argu- 
ments. It means giving up the safety of constant dependence on defined 
positions. It ineanj, in short, being willing to model one's own critical 
thinking as one asks students to develop their skills. There are obviously 
great benefits that make these difficulties worthwhile. Students learn 
thinking skills as well as content, and literary inquiry as a whole also 
stands to benefit from such approaches. In addition, it makes teaching a 



253 




ERLC 



tremendous adventure— one opens the door to students' thoughts, and 
one gets many unexpected and stimulating gifts in return. 

On die whole, literature teachers and literary critics consider them- 
selves shiy aitical thinkers. Nonetheless, literary studies arc generally 
thou : as one of the least likely disciplines to teach critical thinking, 
largely because in literature classes we neither conduct physical experi- 
ments nor construct proofe. While literature teachers willingly assume 
the lion's share of teaching students to write well and to express them- 
selves well, they tend to pass on the responsibility for teaching critical 
thinking to other disciplines. It's time to change these stereotypes. 
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QUESTIONING IN A WRITING PROGRAM 
TO DEVELOP Tim^OKING 



by Paula K. Flenuning 



?aula K, Flemming describes using questions to improve primary school students* 
writing and thinking. She emphasizes the importance of a shift in the teacher* s role, 
from information-giver to facilitator. With nu,yierous examples, including teacher/ 
student dialogues, Fleraming shows how a Uacher*s questions of student writing can 
lead to probkm solmng and improved decision ii:^ldng. The teacher, reading the stu- 
dent's writing in progress, observes the student* s intent and asks probing questions, 
Flemming shows kow different questions can have specific effects on students* work: 
they can help students expand their work when needed, focus on a topic, deepen the 
students* understanding of their topics, and strengthen their essays* endings. When 
students exterrudize their thinking through writing, she finds that they develop as 
both writers and thinkers. 

The author is Reading and Writing Coordinator for the Con Vol School District, 
Peterborough, New Hampshire, 

"Should I draw myself in the jacket?" Bridget^ a wispy, blonde first 
grader, asks me as I walk by her desk. 
I stop. "What do you thinlc?" 

Putting the tip of her thumbnail in her mouth, she looks at the draw- 
ing of her jacket. She reads aloud the text written in invented spelling at 
the bottom of her paper: Where is my denim jacket? She looks at me 
and asks, "No?" 

"Why not?" 

"Because it wouldn't make any sense if I was saying, 'Where is my 
denim jacket?' and I was wearing it." 

I touch her lightly on the back. "Good thinking, Bridget." I move 
on. 

Here we see the strategy of questioning within the context of writing 
to allov/ the student to develop her/his own th.inking process. Bridget 
rose to the challenge and demonstrated that she could solve the problem 
at hand through critical thinking. 

She needed me at this point in her development as a thinker, not to 
provide her with the answer, but to provide her with the question to 
force her into an advantageous position for engagement with her 
problem. 
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^ My role as teacher as been '^structured away from that of information- 
giver and into getting the child to develop his own thought processes'' 
(2) through the use of a judicious question at the right time. Studies 
conducted in the 1960s at the Merrill-Palmer Institute, a private, non- 
profit educational institution in Detroit, found that parents who were 
authoritarian did not encourage children to be independent thinkers. 

As a result. . .these children seemed to have difficulty in handling abstract 
profaiems. They had difficulty cor^ceptualizing So we undertook to train kin- 
dergarten teachers to treat children as active learners, to ask questions, to set 
up tasks in which the child had to solve a problem. 
. . . .The results. . . showed that the children became "faster, more effective, 
reflective and flexible" learners. (2) 

Teachers have been asking questions ever since schools began. Most 
questions asked have stirred the dust of the mind, but have not stripped 
the outer layers to expose a new surface. Most of the questions have 
asked for literal, factual information. Questions for ^hich the teacher al- 
ways has the correct answer. Questions which tap memory only. 

Construed broadly, critical thinking comprises the mental processes, strategies 
and representations people use to solve problems, make decisions, and learn 
new concepts. (7. p. 46) 

We need to asL questions which force students to solve problems make 
decisions, learn new concepts. We need to ask questions which help stu- 
dents to understand what they are learning, to apply the learning, to an- 
alyze, synthesize, and evaluate. Questions for which wc teachers do not 
always have the one and only correct answer. 

The use of questions to develop critical thinking is an integral compo- 
nent of a process-based writing program. Questions are used before writ- 
ing (What wil' you write?), during writing (What will you write next?), 
during revision (Which lead is better?), and during editing (Hov/ do you 
know when to use a period?). 

Questions are posed at different times to compel students to think 
about what they are doing, what they have done, what they will do. The 
questions oblige students to reflect on and project from their activity and 
to learn from their intellectual engagement. 

Beneath these thought-provokmg questions rests the ass^amption that 
students are capable of thinldng. They can reflect on their actions, 
words, thoughts. '*Birds fly, fish swim; man thinks and learns" (6, p. 
189). The power for learning resides with the learner and not the teach- 
er. Once students understand ♦•hat teachers believe tl.?y are capp.ble of 
thinking critically, students seize cheir power and soar. 

Good questions grow from observations of what the students are trying 
to do in their writing. The teacher follows the lead of the student and 
the questions nudge the student forward and prepare the way for instruc- 
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tioa and leaming. I recall LecAim, a third grader who had used a colon 
in her writing. 

"What's this, LccAnn?" I asked pointing to the colon. 

"I don't know. It's two dots." 

"How did you happen to use them ia your writing?" 

"Well, I noticed them when I was reading. Whenever there was a list 
of things, they used the two dots, so I did." 

LceAnn had written: 

This is what I did during my vacation in Maine; swam, looked for shells, fished, 
went to the movies, played with my cousin, played miniature gdf and slept in a 
tent. 

LccAnn thought as a writer when she was reading. She observed a con* 
vendon of print, formed a hypothesis about its use, and filed it for a fu- 
ture need. She experimented with this "new" convention in her writing. 
The first question probed her knowledge to see if she knew the name for 
this new convendon. (I knew the answer.) The second qucsdon probed 
her understanding of the concept. (I did not know the answer.) 

I observed what LceAim had done in her writing and asked two ques- 
tions to probe the depth of understanding LceAnn had regarding colons. 
LccAim's answers provided the information needed for instruction. 
LccAnn had analyzed what shr read and applied the new concept in her 
writing. She needed reinforcement that her hypothesis was correct and 
she needed the label to apply to the new convention. I also learned a lit- 
tle more about how LceAnn is thinking about the world of print. 

Mike, a first grader, started putting periods in his writing. He knew 
the label and told me he used periods at the end of a sentence. I then 
queried, "What's a sentence?" 

"It's when you come to the end of a line. See." 

He had punctuated his writing just as he said, at the end of each line, 
not at the end of each sentence: 

This Is a Big. 
Foot it is crushing, 
cars 1 like Big. 
Foots 

"What if the sentence doesn't end here but goes on to the middle of 
the next line?" 

"It's like I said, put the period right there, at the end of the line." 

I did not push him any further in terms of his definition. I Liew his 
concept of a sentence was too distant from the truth to be tampered 
with. A teacher should: 

give children opportunities to verify or disprove their own beliefs. When they 
fail to discern any contradictions between their statements and the evidence 
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(the teacher) has suggested, she/lie does not press further She recognizes 

that more experience as well as more maturity will be necessary for more ade- 
quate understanding, tT^e teacher] respects their ideas and does not try to 
change them with a verbal explanation. (1, p. 73) 

Good questions also grov from the teacher. They are real questions 
he/she has about the writing. What docs the teacher want to know 
about? What docs the teacher wonder about? His/her curiosities provide 
the fertile ground for the growth of questions. I wanted to know what 
LceAnn knew about colons and how she had learned about them. 

One afternoon Peter, a third grader, and I were talking about his writ- 
ing. In his story he had built a robot which would do anything he want- 
ed. I wanted to know what kinds of things he had the robot do. His an- 
swer was, **Clcan my room, take out the garbage, stack wood." He later 
revised his writing to include these specifics. 

Further on in his story, the main character landed on Mars. The Mar- 
tians * 'seemed to know him." 

My curiosity again caused mc to ask, **What did the Martians do 
which showed that they kaew him?" 

**We!l, if he had been a real stranger, they would have attacked 
him." 

Peter changed this part of his writing from The Martians seemed to 
know him to The Martians didn't attack him because they remembered 
him from when he was a baby. 

It is sound practice to look at what the child is trying to do and ask 
genuine questions, but there are different questions for different pur- 
poses. One can form questions based on where the students are in their 
development as writers and where they arc in their pieces of writing. 

If the writing needs to be expanded, think, **What do I want to know 
more about?" And ask tliose questions. Or ask questions such as these: 

• Exactly what happened? 

• How did you (or a character) feel? 

• Tell me the details so I can picture the whole episode (activity, scene, etc.), 
« How did it start? 

If the teacher senses a lack of focus in the writing, some questions that 
may direct the thinking of the writer are these: 

• What are you really saying here? 

• What's the most important reason you chose this topic? What's important 
about it to you? 

• What do you want your reader to learn? 

• Which is the most important part of your story? Why? 

• Is there anything that doesn't seem important in your story? 



258 



• It seems as if you have two stones here. One is about and the oth- 
er is atx)ut . Which one is the more important? (exciting, special. 

interesting) 

If the teacher has trouble visualizing the scene, he/she might ask one 
or more of these questions: 

• Read me the places where you're pleased with your descnption. What makes 
it good writing? 

• If I had been watching you. how would I have known that you (or a character) 
felt sad? What exactly would I have seen? 

If the lead or ending is weak, ask 

• Is your reader going to bt^ hooked into reading nght away? Why or why not? 

• How else could you start (end) your story? 

• Have you tdd too much at the tjeginning (ending)? 

• Does the reader need to know all that? 

• What are ten other ways to begin (end) your story? 
Which is best? Why? 

If the teacher v;;aits information about the student's understanding of 
a concept or technique, he/she can ask 

• Why did you make this change from your first to second draft? 

• How did you figure out the speilit'ig for this word? 

• This section gives me a good understanding of wha' was happening. How did 
you do it? 

» How did you dedde to write atxjut this topic? 

• How do you know when to use quotation marks? 

• What do you think of this piece of writing? Why? 

• What problems did you have when writing? How did you solve them? 

• What did you learn in writing this piece? 

• What's the difference between your first and last drafts? 

If the teacher wants to know where srjdents are in their development 
as writers, these questions are helpful: 

• How have you changed as a writer? 

• What do you have to do to be a good writer? 

• If you had more time, what part of your writing would you spend time on? 
Why? 

• What is the best story you have written this year? Why? 

• What makes a good lead? 

• What is the hardest part of writing for you? 

• What is the easiest part? 

• What have you tried that is new for you? 

• What kinds of response help you most as a writer? 
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(These questions have been influenced by the research work done by 
Nancie Atwell (3), Lucy McCormick Calkins (4), Donald Graves (5), and 
Susan Sowers.) 

Students must think to answer these questions. They reflect on their 
processes, strategies, and representations. They solve problems, make de- 
cisions, and learn new concepts. They think about thzix thinkmg and de- 
cision making. They use language to talk about language. They are 
thinking critically. 

The process of answering questions brings to consciousness what may 
have been an unconscious action. Melanie, a first grader, had written the 
filial page to her story ''Christmas Eve." She ended with the sentence 
Kim was happy. When we were talking about her story, she asked me if 
I thought happy or glad was better. Her questions excited me. She was 
deliberating over a choice of words, unusual for a first grader. I asked my 
usual question, "What do you think?" 

She answered, ' 'I think glad, ' ' 

*'Why?" 

"Because glad means she was excited and happy all over. And happy 
means. . .just happy, not so exciting, just happy like smiling." 

It is less important whether Melanie is correct in her definitions of 
happy and glad. It is more important that she is thinking about and ana- 
lyzing the meanings of words. She knows her message and understands 
that she must choose the exact word to communicate her message. She 
thinks about the power of words. 

Students who write every day encounter problems. What will I write 
about? What words will I use to tell my story? What form will I use? 
What questions will others have about my writing? These self-posed 
questions cause thinking to occur. 

Writing students think after they have written. Tliey think about how 
they can improve their writing. They think in response to questions 
posed by teachers and peers. 

Through this thinking the students are learning. 

Children do not necessarily learn because adults provide opportunities for 
them to use and explore materials. The children must engage in thinking about 
what they do. For most children, the intervention by means of questions, 
whether narrow or broad in focus, numerous or few, is essential to learning. (1. 
p.84) 

Teachers who use the strategy of questioning within the context of 
writing help their students to tihink critically. Students, even the young 
students, show repeatedly that when the teacher asks good questions, 
they use them as springboards for the discovery of solutions, for making 
decisions, and for the creation of new concepts. 
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SIMULATION A>>fD THINKING 

by Ronald Levitskj^ 



Ronald Levitsky shows bow simulation exercises can improve high school students* 
understanding of and attitude toward history. To clarify his use of the process, 
Levitsky describes a Civil War simulation. The simulation, which emphasized the 
war's causes, involved students' taking on roles of persons on both sides of the con- 
flict. Students spent Stvo or three weeks acquiring background information on the 
war's causes before beginning the simulation. In his description of the simulation it- 
self Levitsky discusses students' identification of their allies and opponents in the 
conflict, as well as their resistance to voicing unpopular positions, Levitsky discussed 
the teacher's role in this process, where the teacher serves as moderator and facilitator. 
When the simulation is completed, students return to a discussion of the ismes pre- 
sented and analyze emotions provided by the simulation, Levitsky finds that the simu- 
lation as a whole helps students use new analytic skills: they become involved in the 
essential questions raised by historical problems. 

The author is Social Stu£es Chairperson, Sunset Ridge School, Northfield, Illinois, 

A loud disturbance broke out against a far wall of the student cafete- 
ria. When I arrived, about a dozen eighth graders were shoating at one 
another. One boy pointed angrily at a poster illustrated with a white 
overseer whipping a kneeling black slave; on it was written, "The South 
is cruel, the North will rule!" Students were heatedly discussing the mer- 
its of the plantation system vs. the conditions of Nordiem factory work- 
ers, the tariff, and the Biblical justification of slavery with arguments 
that might have been heard in Congress one hundred and fifty years 
ago. This incident was the result of a Civil War simulation, a spillover 
from the classroom, and for the teacher a refreshing example of students 
looking beyond the text to analyze the why and how of a historical sima- 
tion. It point' to the intent of this chapter: to show that the use of simu- 
lation is particularly -uited to the adolescent's thought processes and atti- 
tude toward history, and that it is one of the best methods of promoting 
thinking that can be used in the history classroom. 

Thinking necessitates making a judgment, a type of intellectual exer- 
cise requiring an open-ended question and sufficient data for each side 
of the question to be defensible. This is precisely the type of thinking 
that David Matthews, President of the Kettering Foundation, has called 
* 'civic intelligence" and that he finds necessary for a thriving democracy. 
By civic intelligence, he means not only to understand the facts but also 
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to go beyond them to understand what these facts mean to other people 
and to oneself, and then to make judgments (1). 

Adolescents arc particularly suited to engage in this type of thinking, 
for most have entered what Piagct has called the formal operations stage. 
No longer are they bound to their own particular world, but now 
**. . .the given environment can be treated as one of a number of possi- 
ble €onditions"(2). Students are able to hypothesize about particular sit- 
uations and then make deductions. Martin Sleeper, Principal of the Run- 
kle School in Brookline, Massachusetts, has applied Piaget's theory of 
formal operations to the adolescent history student who can now move 
from abstract principle to concrete example, understand point of view in 
historicd context, and speculate — "...imagine alternatives, construa 
different possibilities and play our their outcome"(3). 

Sleeper goes on to diflferentiate two distina categories of historical re- 
ality in the minds of adolescents. One has direa relevance upon their 
own lives and therefore is very meaningful and encourages the greatest 
use of imagination and hypothesis. He uses as an example the Great De- 
pression, because the historical event helped to shape their parents' val- 
ues to which they were continually subjeaed. The other category he calls 

formal History" which is less meaningful to students and therefore at- 
tracts much less speculative thinking. 

All of the above imply difficulties for the teacher seeking to have ado- 
lescent students in a history class practice thinking skills. Piaget indicates 
that adolescents are entering or have entered a stage in thinking which 
will allow them to hypothesize about what is or, in die case of history, 
what was possible. Matthews indicates that aitical thinking, as much as 
it strengthens a democratic society, must allow us to . .understand 
facts as others would understand them for themselves — from perspectives 
and circumstances quite different from our own"(4). Sleeper cautions 
the teacher that students will speculate best upon historical situations 
which ?xe somehow made meaningful to ther*i. Executed properly, a 
simulation can utilize Piaget's formal operations stage, respect if not in- 
corporate Sleeper's advice, and allow the .student ample opportunity to 
exercise Matthews's cali for civic intelligence. 

Packaged simulations have been available since the 1960s and have 
grown in popularity over the years; indeed, the computer revolution has 
added dozens of such historical activities. However, they have engen- 
dered two aiticisms. One arises from the essential strength of the sunula- 
tion — its open-endedness, for why role play a situation if the ending has 
been preordained? Yet, those who oppose what they term * 'secular hu- 
manism" resent giving a fair hearing to a differing viewpoint. It should 
sxiffice here merely to warn those who use simulation as a s:imulus for 
critical thinking to be prepared for such censure. 
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The second criticism comes from those educators who see a dichotomy 
between what they regard as real teaching— the 3-R's as instructed by 
means of lecture, drill, and memorization — as contrasted to a simuladon 
wliich they regard as merely a game and therefore a time-w2Ster. The re- 
cent concern among the general public that American education is some- 
how failing and needs to get back to basics has no doubt increased the 
wariness of some teachers to spend several days, or even weeks, allowing 
their students to role pla7 a particular historical event. This criticism is 
valid only insofar as a teacher misuses the simulation — ^for example, not 
dearly relating the activity to the imit as a whole or not requiring 
enough student preparation. 

The following paragraphs will delineate one simulation that has been 
used successfully for a number of years in an eighth grade United States 
History class. It is not meant as a lesson to be duplicated but rather as an 
example of how such an activity can successfully stimulate critical 
thinking. 

The simulation, entided "The Union Divides," is published by 01- 
cott Forward Publi5acrs(5). Its major compjnents arc a written guide, a 
record narrating historical background information, and a set of index 
cards giving biographical sketches of pseudo-governors in charge of the 
thirty states in the Union in 1850. Although not real personages, these 
charaaers have viewpoints which reflect the actual beliefs of ante-bellum 
governors— the Governor of Massachusetts is an abolitionist; South Caro- 
lina,^ a Southern extremist; and Kentucky, a Southern moderate not 
wishing to offend the anti-slavery constituency in his state. Students play 
the roles of these governors and atf^nd a conference in which they at- 
tempt to advise Congiess regardin. a peaceful setdement of the issues 
that threaten civil war. 

In choosing to utilize this simuladon, the teacher has consciously shift- 
ed emjphasis away from the Civil War itself— that is, the study of strate- 
gy, military leaders, and hatdes— to the more difficult but equally fasci- 
nating question of causation. Was the Civil War inevitable? If so, why? 
If not, what could have been done to prevent such a conflia? The ideal 
recipe for thinking: an open-ended historical situation, ample factual 
data availajlc for opposing viewpoints, and the opportunity, as Mat- 
thews has written, to . .understand facts as others would understand 
them for themselves. . ."(1). All these processes are leading to well-rea- 
soned judgment 

Before the simulation is introduced, students need to assimilate as 
much background information as possible, and therefore spend iwo to 
diree weeks studying events leading to the Civil War, from the origins of 
shvcry to Lincoln's election. Emphasis is placed on analyzing each side of 
an issue as well as delving into social history through the use of primary 




sources — for example, a slaveowner's view of the plantation syste^ii vs. 
Frederick Douglass's. Through classroom discxission and probing by the 
teacher, students are asked to examine why many Northerners and 
Southerners viewed certain issues differently, as well as why there were 
differences of opinion within each region. A common vocabulary is de- 
veloped, using such specialized terms as "popular sovereignty," "Pecu- 
liar Institution," and "Secession." Because the class is studying causa- 
tion» a concept naturally yielding to analysis and evaluation, tlie teacher 
is able to utilize the higher order questions of Bloom's Taxonomy (e.g., 
"Why did the South defend slavery so strongly?") (6). 

Only after having investigated the background of the conuoversy are 
students introduced to the simulation. Each is. given the role of a gover- 
nor (two or three students are made officers in charge of running the 
conference). Roles are generaliy assigned at random, although the parts 
of at least a few Northern abolitionists and Southern extremists arc given 
to more vocal smdents, well suited to live up to their fiery reputations. 

Invariably many of the children seleaed to portray Southern governors 
voice their dissatisfaction, asserting they have no wish to defend the in- 
stitution of slavery or to side with traitors. Of course, this is precisely 
what is needed if the entire class is to appreciate why sectional differ- 
ences eventually led to secession. These students are told that they are in 
the position of lawyers who must sometimes defend ideas with which 
they do not agree. Gradually they reconcile themselves to the luck of the 
draw, becoming emotionally involved as they are forced in the activity to 
defend their positions. 

After the role selection each student must study his/her governor's 
biographical card, then demonstrate an understanding of the informa- 
tion by writing in character an election speech. This speech also allows 
the student to extrapolate upon the governor's imaginary life, engage in 
campaign rhetoric, and address key isr},es — all excellent preparation for 
the upcoming Governors' G>nference. For example, a student portraying 
the abolitionist Governor of New Hampshire wrote, 

I fee! that davery has made life in the South shocking and very sickening. I fee! 
that slave tradiny is the lowest of al! human occupations, and slavery should 
be done av. ay with immediately, even if force is needed to do so. and slave 
holders should be forced to repent their sin by serving time in jail. 

The more moderate student-Governor of Virginia countered. 

Our state needs slavery to survive. The crops we plant would never get the 
proper care needed without slave help. The Northerners don't know the situa- 
tion we have. If we could educate thenn to this fact, the states in the Union 
would work together. 

Another purpose of this writing exercise is to help each student clarify 
his/her governor's posiuon. For example, a girl who portrayed the Gov- 
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craor of Illinois wrote a stirring speecli unabashedly in support of aboli- 
tion. She had assumed, without carefully reading the biography card, 
that Illinois a Northern state and the Land of Lincoln, would naturally 
be strongly anu-slavery. Upon closer reading, and questioning by the 
teacher, she realized that downstate Illinois was strongly Southern in her- 
itage and sentiment, and therefore rewrote her speech in a tone moder- 
ate enough tu make even a seasoned poliucian proud. 

The last phase of preparation allows the "govemors" time to familiar- 
ize themselves with their likely allies and opponents and begin to co- 
alesce into voting £ mps. Throrgh closer analysis students will learn that 
there are not simply two blocs but four — aboliuonists (four governors). 
Northern moderates (eleven), Southem moderates (eleven), and South- 
em exttemists (four). From the informauon given as well as through 
teacher guidance, each student is forced o'?ce again to think beyond 
mere platitudes of anti-slavery and state's rights to analyze just where 
she/he stands on a particular issue; indeed depending upon the ques- 
tion, govemors within the same region might oppose one another. The 
more clear-sighted soon see, and others discover as the simulation pro- 
gresses, that Northem and Southem moderates often have more in com- 
mon with one another — that is, the ultimate preservation of the 
Union— than they do with their more extreme colleagues. This, of 
course, is the key issue; will moderation on both sides prevail through 
compromise to save the Union, or will the result be secession and war? 
Because the answer is unknown at the activity's initiation, students are 
forced to respond to each upcoming question as they think the role de- 
mands, and because classmates are depen^^g upon everyone's sincere 
participation, they rarely fail to take their roles seriously. 

The Govemors' G)nference itself comprises four half-hour sessions, 
each one corresponding to a specific year in which a crucial issue faced 
the nation, beginning in 1850 with the Compromise of 1850 and ending 
with the election of Lincoln and the threat of secession. (Based upon but 
not limited to the packaged simulation, a formal agenda has been devel- 
oped, a copy of which is included.) Desks are arranged in a horseshoe 
facing a podium and speaker's table. Within each session students are 
asked to examine critically one specific issue and then vote either on the 
original question or an alternative they have formulated. 

For example, the first question occurs in 1850 — "Shall California be 
admitted to the Union as a free state?" As with upcoming questions, a 
guest speaker, usually a teacher, appears to review the background — this 
^■xme as John C. Calhoun and Daniel V^ebster (for Lincoln in a later ses- 
sion, the superintendent appears in a beard and stovepipe hnt). Next the 
"govemors" are permitted to debate the question. This is usually slow- 
going at first, but as students begin to feel at ease exchanging opinions 
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with their peers, discussion grows livelier and more and more hands are 
raised demanding recognition by the harried chairperson (many friend- 
ships are temporarily lost that day). Impromptu speeches include emo- 
tional outbursts, angry denunciations, and reasoned appeals to logic and 
compromise. By reacting to one another's remarks, students are achiev- 
ing much higher level inquiry than in a traditional classroom setting 
where they merely respond to the teacher(7). 

After several minutes of discussion, the chairperson calls time for cau- 
cus, in which the "governors" group themselves into blocs, review the 
question, and attempt to reach a consensus concerning the upcoming 
vote. Abolitionists and Southern extremists do their part by denouncing 
the opposition's immorality and any attempt at compromise, while lead- 
ers within the ranks of both moderate groups may seek out one another 
in an attempt to negotiate a deal, ''^en the caucus period has ended, a 
roll call vote is taken, the teacher noting how each "governor" has vot- 
ed, and, if the question fails, the floor is opened to compromise 
measures. 

Regarding the admission of California, in a recent playing of the simu- 
lation the moderates of both Nortxi and South agreed to split the state in 
two by extending the Missouri Compromise line ^o the Pacific Ocean, 
thus concuning that for each side half a loaf was better than none. In 
previous simulations this question did not always lead to compromise, 
the extremists on both sides having made tin* moral issue of slavery para- 
mount. From an educational standpoint there is no wrong answer, only 
answers well reasoned or not. 

During the short recess between sessions, the teacher approaches stu- 
dents who seemingly have not voted in character or have not yet panici- 
pated actively, and questions them, not to criticize but to help clarify 
their thinking. Sometimes students who appear to have broken character 
give good reasons for their actions and have actually engaged in some 
powerfully original thinking (e.g., a Southem extremist voting for a 
compromise unfair to the South in order to anger Southem moderates 
against the North). 

The following years (1854, 1859, and 1861) are generally role played 
far more in earnest, as students grow accustomed to the simulation's for- 
mat. If is at this point that the line is crossed from what Martin Sleeper 
has identified as "formal History" — not particularly significant to ado- 
lescents — to the more personally relevant history he sees as promoting 
abstract, speculative, and therefore more truly critical thinking. Students 
become caught up in their characters. Southemers, goaded by the insulis 
and criticisms of their Northern colleagues, grow more defensive con- 
cerning slavery, which more and more of them begin to refer to as their 
"Peculiar Institution." They boo and walk out in protest when t.achers 
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representing abolitionists Harriet Beccher Stowe and William Lloyd Gar- 
rison enter to give speeches. They lash out at the Yankees who exploit 
the factory workers more than slaves are exploited. As those who role 
played these Southern governors later explained, they never felt diat 
slavery was justifiable but felt trapped into defending an indefensible 
system, just as Southerners in the ante-bellum era felt trapi'ed. 

Whether the Governors' Conference results in a peaceful settlement of 
the i^es or in a civil war is determined solely by how the students have 
examined and responded to each of the four aitical questions. Extrem- 
ism and conflia win as often as moderation and compromise. What de- 
termines the simulation's success is not the outcome but how well stu- 
dents have placed themselves in the hearts and minds of their roles and 
how^eflfectively their thinking skills have been utilized. 

At the simulation's conclusion, students rearrange their seats into rows 
and return to the present. The activity is not complete, however, until 
they participate in a closure consisting of two parts. First the teacher 
leads a discussion examining the questions and attitudes raised by the 
Governors' ConfereGv Decisions that individuals and voting blocs made 
are challenged, as students must reexamine and defend their choices. 
The emotions that developed are also analyzed to determine what effea 
they had on the various decisions. One conclusion usually drawn is that 
feelings tended to grow hotter as the activity progressed, making com- 
promise more difficult. This leads to extrapolation to current events and 
a discussion of crises in the Middle East, Central America, and South Af- 
rica. Students exhibit a deeper understanding of the complexities of 
these issues after the simulation and in theii discussions are less likely to 
accept superficial explanations. They are generally more cautious and 
willing to investigate both sides of a question. 

The second aspea of closure is a take-home essay briefly summarizing 
what understandings the simulation helped the student achieve. As one 
girl wrote, 

I feel that this [simulation] showed me how hard It really \f> to compromise. 
When deciding fc a whole country it becomes a difficult task, because you're 
deciding what to do for the present and later on ihe future. Another thing this 
taught me was the different sides of the issue. I learned how not only the 
Southerners felt but also the abolitionists, extremists and the Northerners. It 
was difficult trying to play a person who was for slavery when you know it is 
wrong, but in doing so you can better understand the conflict. 

^ As menrioned eai'lier, TAe Union Divides is but one of a plethora of 
simulations commercially available. In addition, it certainly is possible to 
create one to answer a particular need(8). The teacher wishing to utilize 
a simulation should be certain the activity supports a unit in the zyikxmg 
curriculum, can be tailored to a particular class size or time limitation. 
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and stimulates thinking. Many of the computer simulations currently 
available appear in the format of an arcade game pitting the individual 
against the saecn. This type of activity yields more satisfactory results if 
students participate in small groups, where decisions need to be dis- 
cussed, evaluated, and defended before being made final. Otherwise 
thinking skills arc minimised. 

In conclusion, simulation is an excellent means of promoting higher- 
order thinking in the history classroom. It permits adolescents, having 
reached what Piaget has termed the formal stage of operations, an op- 
portunity to speculate about the past, analyzing not only what happened 
but, more importantly, how and why it happened and if it necessarily 
had to occur. By immersing themselves in the attitudes and emotions of 
a character from the past — indeed, assuming that personage— students 
become more engrossed in a historical problem and therefore more will- 
ing to investigate it. An intellectual leap occurs as tliey personalize histo- 
ry and are able to observe and react to events, as Matthews would have 
them, from a perspective and circimistance very different from their 
own. Ultimately through analyzing the past in this manner, adolescents 
prepare themselves for the all important role of citizen in a democratic 
society with the ability to use their thinking skills in everyday life. 



Sessional— 1850 

1. Call to order and roll call. 

2. Welcoming speech by Governor cf Pennsylvania. 

3. Introduction by Chairperson. 

4 . Background to question. 

5. Question: "Shall California be admitted to the Union as a free state?" 

a. Addresses by Sen. John C. Calhoun (intrCv !uced by Governor of South Caroli 
na) and Sen. Daniel Webster Cmtroduced by Governor of New Hampshire). 

b. Discussion. 

c. Caucus. 

d. Vote (compromise?). 

6. Adjournment. 
Session ff2—^S5A 

1. Call to order. 

2. Address by Harriei Beecher Stowe (Uncle lom 's Cabn) mtrouuced by Governor 
of Ohio. 

3. Background to question. 

4. Address by Stephan A. Douglas Ontroduced by Governor of Illinois). "Popular 
Sovereignty." 

5. Question. "Should the People of Kansas and Nebraska decide for themsei</es to 
allow or outlaw slavery?" 



Governors' Conference to Prevent a Civil War— Agenda 
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a. Discussion. 

b. Caucus. 

c. Vote. 

6. Adjournment. 
Session #3—1859 

1. Call to order. 

2. Raid on Harper's Ferry, Virginia. 

a. E^iplanation by Governor of Virginia. 

b. Discussion. 

3. Question: "Shall the federal government recognize slavery and protect it m states 
and territories where it now exists?" 

a. Address by William Lloyd Garrison (abolitionist), introduced by Governor of 
Massachusetts. 

b. Discussion. 

c. Caucus. 

d. Vote. 

4. Adjournment. 
Session #4—1861 

1. Call to order. 

2. Review of Election of 1860. 

3. Address by President Elect Abraham Lincoln introduced by Governor of New 
York. 

4. Background to question. 

5. Question: "Can a state legally secede from the Union?" 

a. Discussion. 

b. Caucus. 

c. Vote. 

6. Concluding remarks by Chairperson. 

7. Adjournment. 
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THE PRE-CONTACT TIME AMERICAN 
INDIAN: A STUDY IN THE MEANING 
AND DEVELOPS lENT OF vmTURE— 
A TEACHING UNIT 

by John M. Fccscr 



John Af. Fccscr's teaching unit on an aspect of American Indian history /social stud- 
ies illustrates the integration of thinking skills instruction into the chssroom. Students 
engage in activities that help them examine why and how the culture developed; My 
learn to hypothesize from evidence, to question aspects of both the Indian and their 
oum culture, and to analyze the criteria they use to evaluate practices from unfamiliar 
cultures. Teachers can use this teaching unit as a model and guide for constructing 
similar units from other areas of study. 

The author teaches Social Studies at the Salisbury Middle School, Allentown, 
Pennsylvania, 



Teacher Note: This unit is designed to introduce students to the various and 
unique cultures developed by the aboriginal inhabitants of the Americas prior to 
Europt m contact. During this process students are introduced to the concept of 
what culture is and how it develops. Activities are designed specifically to en- 
courage students to examine the whys as well as the whats in regards to the de- 
velopment of culture. The skUl of hypothesizing from evidence is stressed and 
the ability to state and substantiate hypotheses in written form is emphasized. 
In the process of researching Indian cultures students begin to question and to 
better understand aspects of their own culture. By role playing students develop 
the ability to empathize and to more objectively analyze the unconscious criteria 
ihey use in the evaluation of unfamiliar cultural characteristics. The range of ac- 
iivities keeps students interested, allows for the exhibition of a variety of skills, 
and provides flexibility in dealing with various ability levels while at the same 
time developing the thinking skills we deem essential in the educational process. 
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INTRODUCTION 



People lived in the Americas many thousands of years before Oolum- 
bus discovered the New World. This period is known as pre-G>lumbian 
or pre-contact time. Some groups of pre-contact time Americans were 
"uncivilized" hunters who wandered after herds of wild game. Others 
lived in small villages and tended ccnifields. Still others lived in cities as 
amazingly beautiful as any in the Old Worid; cities in which the arts, 
crafts, religious ceremonies, and forms of government were highly devel- 
oped. The people of pre-Columbian America spoke many languages. 
TTieir customs and religious and political iystems differed widely. Their 
story is wonderftil and tragic Much of it has doubdcss been lost forever. 
In this imit you will examine six of the major Indian culturr' g oups with 
the goal of understanding what their cultures were like, ho* they dif- 
fered, and why each developed in its own particular way. 

FiJmstrip: American Adventures, New York: Scholastic Magazine, 1973. 



Teacher Note. Any appropriate device to spark student interest may be used 
here. 



OBJECTIVES 

1. Students will know of the variety of Indian cultural groups existing 
in pre-contact time America and of the cultural differences be- 
tween them. 

2. Students will know how environment affects cultural development. 

3. Students will knov/ how various Indian cultural groups developed 
divergent systems of status and rank, group personalities, religion, 
and labor division, and will hypothesize as to the reasons for their 
development. 

4. Students will kno\v how archeological methods are used to discern 
cultural characteristics. 

5. Students wiJ' develop a hypothesis as to the origin of man and 
prove this hypothesis with concrete evidence. 

6. Students will develop an attitude by which they evaluate an unfa- 
miliar culture by its success in adapting to enviroimiental condi- 
tions rather than by comparison with one's own culture. 
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UNIT ACnVITffiS 



Teacher Note: Activities may be altered^ deleted or made optional bated on stu- 
dent ability, A grading system may be devised for each activity in order to pro- 
duce a collective activity grade. 

Activity 1 

Because there was such a wide variety of American Indian lifestyles, we 
cannot study just one American Indian culture. Instead we will examine 
six representative subcultures from throughout the Western Hemisphere. 
Th^«<^ subcultures are the Eastern Woodland Indians, the Eskimo, the 
Ho;)i-Zuni Pueblo culture, the Meso-Amcricans, the Plains Indians, and 
the Pacific-Northwest Indians. Although there are more, these wJl pro- 
vide us with both a geographical and cultural cross-section of American 
Indian lifestyles. The class will divide into sbc groups, each of wh* i will 
be responsible for researching one of these Indian cultural groups. Using 
the list provided as a guide, distribute the specific cultural traits to be 
studied among the members of the group. Each member will then be re- 
spoc *ble for researching the topics given his/her group in order to deter- 
mine how the Indian group practiced these traits and why they devel- 
oped in this way. For example. Plains Indians lived in tipis. That student 
responsible rbr the shelter type of the Plains Indians will rescar • Jiat 
topic in order to determine not only what the tipi was like physically but 
also to discover why that unique shelter was developed by this particular 
Indian group. Each student grouD will then have opportunity to present 
the results of their research to th^e rest of the class. Students are encour- 
aged to use visuals or any other aids that will promote the comprehen- 
sion of their topics. 

Activity I Subtopics: 

1. How nomadic was the group and why? 

2. Farming (type, crops, domesticated animals) 

3. Hunting, fishing, food gathering 

4. Food preparation 

5. Religion 

6. Social stmcture (e.g., child rearing, marriage, division of labor, 
status and rank) 

7. Shelter, housing architecture 

8. Clothing 

9. Crafts, art, and music 

10. Trade 

11. Transportation 

12. Goverrmient 
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13. Warfere and weapons 

14. Education 

15. Personality traits 

16. Medicine and healing practices 

17. Unusual customs and characteristics 



Teacher Note: During these presentations is an ideal time to examine character 
istics of our own culture. For instance^ in studying rank among the Flams Indi- 
ans the student would discover that the accumulation of wealth was not used as 
a measure of status. Press students to analyze why it was not used with the 
Plains culture and why it is such a significant factor in ours. By so doing stu- 
dents will gain not only an understanding of the role of status and rank in cul- 
ture, but also the reasons for its development and divergence from culture to 
culture. 



Activity II 

In this activity you and your group will develop and prove a hypothe- 
sis. To accomplish this task you will use a technique which iS very similar 
to that employed by large think tank organizations such as the RAND 
Corporation in developing possible solutions ro complex problems. This 
technique involves three steps. In the first step you and your group will 
brainstorm the question. Brainstorming simply means thinking of all the 
possible solutionis to the problem. In the second step you will examine 
the facts or evidence which you will use to narrow your list of possibilities 
down to the one lat seems to be the most probable solution to the 
problem. Finally, you will develop that solution into a hypothesis and, 
in a shott essay, show why this possibility is the most likely solution to 
the problem. You will be working together with your group but each of 
you wiD develop and prove your own hypothesis and they need not be 
the same. 

The t roblem you will consider is this. Anthropologists are fairly cer- 
tain that people have been living throughout the Eastern Hemisphere for 
well over 100,000 years but they have ' . -in only living in the Western 
Hemisphere for about 20,000 to 40,000 years. This suggests that some 
time around 20,000 to 40,000 years ago people (the ancestors of the 
American Indian) began migrating from the Eastern to the Westem 
Hemispheres. Your problem is to determine the route that these original 
migrants to America used in getting here. Look at a globe or world map 
and along with your group brainstorm as to the possible routes used, list- 
ing at least five possibilities. Look for the places where the hemispheres 
are the closest to one anotb r, as these would be the most likely routes 
utilized. 

Now that you have a list of possible solutions, your next task is to ex- 
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amine the evidence in order to narrow that list down to a most probable 
solution — your hyp)tliesis. Use the following evidence to accomplish 
this: 

1. The American Indian has certain physical racial characteristics 
which identify him as being of oriental ancestry. 

2. The most recent archeological evidence suggests that man first ap- 
peared in the Western Hemisphere about 25 to 30 thousand years 
ago. 

3. Thirty thousand years ago the earth was undergoing an ice age. 
During this perio ^ much of the earth's water was locked ^^p in the 
form of gladal ice. This resulted in lowering the sea Lv::l about 
300 feet from its present level. (During the ice ages the oceans did 
not freeze.) 

4. The cooling of the earth during this period resulted in large scale 
migrrtions of the game animals which man depended on for food. 

5. According to current data, 30,000 years ago man's ability to build 
boats was limited, and it is extremely doubtful that he could have 
built one capable of long ocean voyages. 

Now that you have developed your hypothesis you must prove it. In a 
short essay state what you believe is the most probable solution to the 
problem and defend it using as much evidence as possible. Remember, 
the more evidence you can use to support your hypotliesis the better it 
is. You might want to compare your hypothesis with what the experts 
have theorized occurred using the same data that you did. Read ''Search 
for the First Americans" {National Geographic, September 1979), and 
make this comparison. 

Teacher Note: It is helpful to explain that a hypothesis is often disputed and 
sometime: proven wrong when new evidence is uncovered. The objective here is 
not to present dogma but to stimulate deductive reasoning. Other sources may 
be substituted for the National Geographic article listed in the activity. 



Activity III 

There have been a number of people who have suggested that the cul- 
tures developed by the American Indian were influenced by outside 
sources. Speculation as to the origin of these sources has included every- 
thing from extraterrestial forces to ancient Eastem civilizations. One of 
these speculators, Thor Hyerdahl, went to great lengths to prove the va- 
lidity of one of these theories. He has written a book on th^ subject, en- 
titl-"d The Ra Expeditions. Read the book to determine what Hyerdahl's 
theory of culture-contact is. In an essay explai^i the theory he proposci 
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and the evidence he offers. Disc:iss to what extent you accept his hypoth- 
eses and what questions he leaves unanswered that may tend to cast 
doubt on it. G)mpare the suength of Hyerdahl's hypothesis with that of 
the hypothesis discussed in Activity II. Explain why the latter mi^lit be 
more widely accepted than the former. 



Teacher Note: This is an excellent activity to enhance critical reading skills. It 
can he used effectively as an optional activity for more highly motivated stu- 
dents who complete the other activities at a more rapid pace than the majority 
of the class. 



Activity IV 

One of the objectives of this unit is to be able to analyze the reasons 
for the existence of cultural differences between societal groups. This ac- 
tivity will provide you with the opportuaity to hone your analytical skills 
ID the comparison of two Native i\jnerican cultures. 

Before you can determine why cultural differences occurred you must 
first be aware of what differences existed. Accordingly the first siep in 
this activity is to compare two Indian cultural groups using a variety of 
criteria. Choose any two different Indian groups or two uibes from dif- 
ferent cultural groups. 

Research the cultures of these two groups to the extent neces.,^ to 
summarize their cultures in chart form. At the top of the chart indicate 
the two groups or mbes studied. Along the lefthand side, list the follow- 
ing cultural categories: home, religion, how nomadic, f -od, w^*fare, 
family stmcture, status and ranik, tools, clothing, and uansportarion. Af- 
ter putting your information into capsule form, fill in the chart. For ex- 
ample, if you were comparing the Plains and Eastern Woodland cultures, 
the first category on your chart might look like this: 





Plains 


Eastern-Woodland 


Homes (shelter) 


tipi, hides and long 
poles, portable, one- 
family dwellings 


ionghouse, saplings 
and bark, semi-perma- 
nent multi-femily 



Complete a similat column for each cultural characteristic. 

In the second part of this activity , u are going to analyze the differ- 
ences between these cultures and attempt to discern the reasons for the 
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development of these differences. Usinp your chart, choose five areas 
where cultural differences occurred between the two groups you have 
studied. Consider such factors as vegetation patterur, animal life, topog- 
raphy, climate, and the like in order to suggest pos:ible reasons for the 
development of these differences. For each of the five areas you have 
dxosen to analyze write a paragraph in which you explain what you be- 
lieve to be the reasons for these differences. For instance, a possible ex- 
planation for the differences between the shelters of the Plains and the 
Eastern Woodland Indians might be as follows: 

le environment of the Plains Indians provided them with limited 
amounts of wood. They did have a plentiful supply of hides and so made 
use of these as their primary building material. Tliey were nomadic and 
bad nuclear families and so built homes that were relatively small and 
portable. The Eastern Woodland Indians had a plentiful supply of wood 
and so used it as their main building material. Since they were farmers 
they could stay in one place for two or three years and so built their 
homes to last that long. They lived in extended families and so cftec 
built stnictiues to accommodate large numbers cf people. 

Teacher Note: This activity requires students to analyze and syntheJze informa- 
tion in order to develop their own conclusions. Emphasize that the paragraphs 
in step two of the activity are to concentrate on the question of why differences 
developed and not what those differences were. The development of these para- 
graphs is the key to the success of the activity. 



Activity V 



Teacher Nots. ^his activity is designed to acquaint students with archeological 
methods and terminology through role playing. While completing this activity 
students will analyze relatively unfamiliar evidence, synthesize this information, 
and draw conclusions in the form of substantiated hypotheses. The activity is 
done in a group setting in order to encourage dialogue which enhances the 
thinking processes. 

In order to set up the activity *he teacher must construct two visual aids. The 
first is a poster upon which pictures of ten to fifteen artifacts (for example, pro- 
jectile points, awls, bones, broken pots) are glued. Assign a number to each ar- 
tifact. The second aid is a fictitious archeological site map on which post hole 
molds, wood ash, bone fragments, tamped areas, and other such finds have 
been plotted. Use the numbers on your artifact pictures to plot on the site map 
where the artifacts were found. Add to this some background information in the 
form of site location, vegetation patterns, rainfall, and occupation date, and 
your students will do the rest. 
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In this activity you and the other group members are ai^heologists. 
You have just excavated the artifacts pictured on the poster, /ou have 
made a map of the site on which the location where each anifact was 
found has been ploctcd and other significant data recorded. Tlie map in- 
cludes a kty as well as some helpful background information. 

Your job as archeologists is to examine the evidence and to detemine 
as much as possible about the ailture of the people who occupied this 
site. Ask yourselves questions ?uch as these: What kind of clotliing did 
they wear? YThat kind of shelters did they use? How long did they slay 
here? How many of them lived here? These will lead you to conclusions. 
Sometimes single artifacts may pi:)vide clues, but sometimes combina- 
tions of artifacts or their locations may prove useful in drawing conclu- 
sions. Work together, discuss the evidence and implications, and discov- 
er as much as you can about this culture. Use your imaginations but 
remember that each conclusion must tt substantiated by hard evidence. 

As your group discovers the various v:;Jtural aspects of this Indian 
group, make a list of ail of the characteristics determined. Next to each 
charaaeristic explain what evidence can be cited to prove it. For exam- 
ple, if you found the remains of wood ash and chaned wood in three ar- 
eas of two-foot-diameter circles, one statement might look like this: 

These people had the use Remains of charred 

of and could control wood and wood ash were 

control fire. found only in distinct 

and confined areas. 

The more cultural characteristics your group can determine the better. 
But remember, each conclusion musf be substantiated. 

Activity VI 

When studying a new or unfamiliar culture we have a natural tenden- 
cy to form judgments or evaluations based on the aiteria of our own cul- 
ture. If the people we ate studying have customs and characteristics very 
different from our own we oftentimes will automatically think of them 
negatively, using expletives such as ''gross" or "horrible" in our descrip- 
tions of them. One of the goals of this unit is to learn how to objectively 
analyze an unfamiliar culture and, if we must evaluate it, to use the cri- 
teria of how well that culture serves the physical and psychological needs 
of the people who have developed it. One way tc achieve the goal of ob- 
jective cultural analysis is to put yourself in the place of the people you 
are studying and tO examine a cultural characteristic from their point of 
view rather than your own. This process \s called role playing and it is 
what you will be doing in this activity. 




The first step in this procedure is to become familiar with several cul- 
tural characteristics of various American Indian groups that we would 
consider rather unusual based on our own culture. Listed below are ex- 
cerpts fi:om three books that will provide you with information ol the 
practice of three of these cultural traits (self-torture, torturing eneiaies, 
and human sacrifice). Read any two of them to become familiar with 
these practices. 

After you have familiarized yourself with two of the uaits, choose one 
to concentrate on. Pretend you are one of the Indians who practice this 
culturjd characteristic. You have been asked by an outsider, a ptrson of a 
difife.^ent culture who views this practice as wrong, to explain why your 
group docs it. In the form of a two- to three-page essay explain why your 
group has developed and practices this ritual. For example, if you rhose 
the topic human sacrifice you would write your essay from the pcjL..pec- 
tive of an Aztec Indian who was explaining the purposes of the large- 
scale sacrificial killings of Hi^mans that occur in his culture. You are, in 
effect, trying to convince someone who thinks this practice is wrong why 
you believe it is necessary and right. By doing so you will begin to un- 
derstand the practice for its actual purpose rather than judging it based 
on the criteria of what your culture considers nght or wrong. 

Readir %j selections for Activity VI: 

1. Elizabeth Baity, Americans Before Columbus (New York: The Vi- 
king Press, 1961), 204-207). 

2. Oliver La Farge, A Pictorial History of the American Indian (New 
York: Crown Publishers, 1956), 56-57. 

3. Clark Wissler, Indians of the United States (Garden City, N.Y.: 
Doubleday, 1940), 162-63. 



Teacher Note: Topics and references for this activity may be substituted so Ic ig 
as they perform the function of prtsenting what would ordinarily be thought of 
as negative cultural traits. A good followup for this activity is to select a number 
of essays for oral presentation during which the teacher asks open-ended ques- 
tions designed to stimulate thinking into the nature of moral judgments and 
the philosophical question of whether right and wrong exist naturally or are sim- 
ply the product of cultural expectations. 



Teacher Note. Implementing this unit means taking five or six sections of class 
eSf dividing each class into six groups and having each group working on a dif 
ferent activity all at the ^ame time. On first glance this appears to be a logistical 
nightmare. It can, however, be effectively done by using the schedule that fol- 
lows. This schedule assumes that the stu dent groupings for Activity I will be 
used for the completion of Activity II whic! will take two class periods and Ac- 
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tivity V which will taks one class per'od. The teacher will concentrate on these 
two groups while periodically helping other students individually with their in- 
dependent work on Activities I, IV, and VI. Activity lU is treat* d as optional. 



Unit Activity Schedule 
Activity I Groupings 





Plains 


Pacific- 
Northwest 


Eskimo 


Eastern 
Woodland 


Meso- 
American 


Hopi- 
Zuni 
Pueblo 


Day 1 


Unit Expla- 
nations 























Day 2 


Act.l 






















Day 3 


Act. II 


Act. 
I.IV.VI 


Aci. 
1. IV. VI 


Act. 
1. IV. VI 


Act. 
IJV. VI 


Act.V 


Day 4 


Act. II 


Act. II 


Act. 
IJV. VI 


Act. 
i. IV. VI 


Act.V 


Act. 
I.IV.VI 


Day 5 


Act. 
1. IV, VI 


Act. II 


Act. II 


Act.V 


Act. 
1. IV. VI 


Act. 
I.IV.VI 


Day 6 


Act. 
IJV. VI 


Act. 
IJV. VI 


Act. II 


Act. II 


Act. 
IJV. VI 


Act. 
1. IV. VI 


Day 7 


Act. 
1. IV. VI 


Act. 
1. IV. VI 


Act.V 


Act. II 


Act. II 


Act. 
1. IV. VI 


Day 8 


Act. 
1. IV. VI 


Act.V 


^ct. 
IJV. VI 


Act. 
1. IV. Vi 


Act. II 


Act. II 


Day 9 


Act.V 


Act. 
1. IV. VI 


Act. 
1. IV. VI 


Act. 
IJV. VI 


Act. 
IJV. VI 


Act, II 


Day 10 


Act. 
1. IV. VI 


Act. 
IJV. VI 


Act. 
1. IV. VI 


Act. 
IJV. VI 


Act. 
1. IV. VI 


Act. 
1. IV. VI 


Day11 


Act.l 
Presenta- 
tion 






















Day 12 




Act.l 

Pr' menta- 
tion 
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Unit Activity Schedule— Continued 
Activity I Groupings 





Rains 


Poplfii*- 
1 ciV/IIIVi/>" 

Northwest 


Eskimo 


Eastern 
Woodland 


Meso- 
American 


Hopi- 
Zuni 
Pueblo 


Day 13 






Act.l 
Presenta- 
tion 


















Day 14 








Act.l 
Presenta- 
tion 
















Day 15 










Act.l 
Presenta- 
tion 














Day 16 












Act J 
Presenta- 
tion 
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Teacher Note: This unit was developed approximately five years ago and has 
been used successfully by high school students of all ability levels. If used as the 
initial unit in a school year it results in several added benefits. Students newly 
placed in sections must work cooperatively in order to complete several of the 
activities and so qui^^y get acquainted. The teacher must work with students 
both individually and in small groups and in so doing rapidly learns about the 
personalities and skill levels of his students. Both research and writing skills are 
necessary in several activities and the teacher has the opportunity to determine 
early the students* assets and liabilities in these areas. The open-ended discus- 
sions produced by the activities establish an open classroom atmosphere which is 
non-threatening to students. The initial creation of such a classroom atmosphere 
enables it to be more easily maintained throughout the school year. 
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THINK METRIC 

by Dclores Gallo 



In this chapter Delores Gallo demonstrates a method for teaching content 
knowledge (in this case, a unit on the metric system) by having students practice 
and develop imaginctive problem-solving skills, Gallo notes hhat intellectual tasks 
must exercise students* skills in such areas as classifying, sequencing, identifying, 
and evaluating assumptions, and clarifying problems. Improved creative thinking, 
on the other hand, requires divergent thinking skills, such as sensitivity to prob- 
lems, and perceptual and cognitive flexibility. Further, Gallo believes that by re- 
quiring students to relate new knowledge to past experience, and to transfer new 
knowledge to different contexts, teachers can help students integrate information 
tn a meaningful way. 

The author is Co-founder of the Critical and Creative Thinking Master of Arts 
Program, University of Massachusetts, Boston. 

THE NEED FOR IMPROVED PROBLEM-SOLVING SKHXS 

The most recent National Assessment of Educational Progress (1982) 
again documented the lack of conceptual understanding and problem- 
solving skills among students of mathematics in the United States. For 
example, only one-fifth of thirteen-year-olds and two-fifths of seventeen- 
year-olds corr^tctly answered this question requiring estimation in a mul- 
tiplication problem with decimals: "Estimate the answer: 3.04 X 5.3" 
(1). Often the memorization of mathematics procedures and formulas is 
substituted for logical problem solving, permitting successfiil computa- 
tion skills to obscure the reasoning deficiency. For example, when stu- 
dents were asked to compute the exact answer to a similar decimal multi- 
plication problem, abnost three-fifths of thirteen-year-olds and more 
than four-fifths of seventeen-year-olds computed correctly. The pjii-tcra is 
consistent across the NAEP mathematics assessment: students compute 
accurately following given rules but faU to reason with numbers. In a re- 
cent issue of Educational Leadership, Marilyn Burns reports * ''Ele- 
mentary grade children spend an estimated ninety percent of their school 
mathematics time on paper-and-pencil computation practice, most often 
learning computation skUls by iote"(2). 

This chapter suggests a way of introducing, the study of the metric sys- 
tem to students in the upper elementary school grades that develops and 



2.% J 284 



practices logical and imaginative problem-solving processes and the at- 
tendant personal attitudes and traits, while developing content knowl- 
edge and practicing computational skills. It outlines the teacher's role, 
the unit plan, and guides, and offers a detailed analysis of the way in 
which the unit develops aitical and creative thinking. I begin by defin- 
ing terms, identifying the components of teaching for thinking — cogni- 
tive processes, traits -^nd attitudes, and social context. I list specific rec- 
ommendations for practice related to each component and identify an 
exemplary feature of the metric unit. 

Inspired and inspiring teachers hav long cultivated in their students 
both reason and imagination along Wioi content knowledge. For such 
teachers, much of the material here will seem familiar; for them, I hope 
it will provide a supportive example and a clarification of the structure 
and principles of s^idi practice. For those who are newly embracing the 
goal of teachir^g for critical and creative thinking, I hope to provide a 
convincing rationale for such effort and a dear example to adopt for im- 
plementation or use as structural guidelines for developing other curricu- 
lum projects. 

EDUCATING FOR CRITICAL AND CREATIVE THINKING 

Cognition occurs in an intrapersonal and interpersonal context by 
which it is influenced in appearance and meaning. The consistent dem- 
onstration of complex cognitive processes requires the support and /or 
contribution of appropriate personal attitudes and traits. The cultivation 
of attitudes and traits is, of course, much influenced by classroom cli- 
mate and general procedures (3). A discussion of each sec of factors fol- 
lows, with specific recommendations for practice. 

Cognitive "Processes 

Improved aitical thinking requires a focus on the development of re- 
fined disaimination in the convergent proces^xs of observation, analysis, 
inference, and evaluation. Tasks exercising tiiese processes call for the 
following: 

• idea evaluation 

• observing 
« defining 

• analyzing 

• classifying, categorizing 

• comparing, contrasting 

• sequencing 

• summarizing, generalizing 

• pattern-proving 
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• inferring, interpreting 

• elaborating, detailing a plan 

• evaluating, assessing against aniculated criteria 

• identifying assumptions 

• evaluating assumptions 

• problem clarification. 

Questions beginning with "How" and "Why" most often elicit reflec- 
tive thinking. 

Improved creative problem solving requires a focus on the develop- 
ment of divergent thinking skills: sensitivity to problems, fluency, flexi- 
bility (perceptual and cognitive), and originality. Tasks exercising these 
processes call for the following: 

• question-generating 

• idea, problem, design generating 

• observing through all the senses 

• hypothesizing 

• predicting 

• estimating 

• synthesizing, combining 

• problem-finding 

• pattern-finding. 

Questions asking "What if' elicit creative ox imaginative thinking. 

Several recommendations for pract-ce are implied by this conceptual- 
ization; they appear in the list that follows. Other recommendations 
based on relevant principles of learning are also noted. In each case, a 
specific aspect of the Think Metric unit (which appears later in this chap- 
ter) is referred to as demonstrating the principle or strategy. 

1. Facilitate conceptual preparation. Studies of comprehension, and 
ii?emory indicate that new information is perceived as most mean- 
ingful and is best retained when it is related to prior learning. It is 
essential to ask students to recall, articulate, and focus relevant pri- 
or knowledge in order to enhance the meaningful acquisition and 
retention of new knowledge. In the Unit Motivation, students re- 
call and describe ways in which they have measured with and with- 
out tools in order to identify and articulate general measurement 
procedures known and used. 

2. Facilitate purposive learning. Learning proceeds most effectively in 
relation to a consciously held and ascribed-to goal. In the Unit Mo- 
tivation, students measure with nonstandard tools in order to eval- 
uate the utility and limitations of these tools, and to identify prob- 
lems as well as the need for standard tools and their skilled use. 
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3. Invite and model the organization of information. Facilitate the 
development of concepts and relationships. First, avoid instruction 
of isolated facts; provide opportunities for connection-finding and 
association-building. Think Metric's interdisciplinary approach fa- 
cilitates this. Second, structure information. Develop cognitive 
maps. When students have completed Acquaint Yourself activities, 
they generate and evaluate a cognitive map with teacher direction, 
such as the following: 




Third, organize information that is not hierarchical. Develop 
charts, graphs, and reference tools. Sec the Learn the Code chan. 
Fourth, have students put concepts into their own words, orally or 
in writing. Sec Develop Your Skill activities B, C, and D. 

4. Facilitate image-building through visualization, drawing, develop- 
ing models, and movements. Sec My Personal Metric Reference 
Sheet and an objectives of the Unit Overview. 

5. Facilitate the explicit use of critical evaluation procedures. Gener- 
ate, select, and prioritize criteria and principles. Impanially and 
systematically ^css items against these procedures. Draw conclu- 
sions and generalizations. Ksscs^ assumptions. Use critical writing 
after such oral activities. Sec Develop Your Skill activities B2, B4, 
andD. 

6. Facilitate the development of executive processes and metacogni- 
tion. These processes produce awareness and conscious control over 
one's thought processes and over one's understanding or lack of it. 
First, use "think out loud" activities (4). Sec Develop Your Skill 
B2. Second, use double-entry journal writing with information 
from texts, films, and other sources (5). (See reference for sample 
form.) See Unit Motivation for example. Third, eventually, stu- 
dents can monitor their thought processes to be aware of when 
••hey arc beginniug to lose comprehension of a problem procedure 
or reading. (See Develop Your Skill C.) 
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7. Accommodate learning style differences. Develop, apply, and prac- 
tice concepts in all four learning modes (see, say/hear, move/write, 
touch). See the variety in the learning center activities. 

8. Focus on questions. First, use student-generated questions to struc- 
ture inquiry and research, and discussion. See Unit Motivation and 
Inquiry Structuring- Second, use student-generated questions to 
promote student-led discussions of quality. Here students use 
study skills (/^review, ^estion, read, jtudy, /est) when they read 
on the history of measurement or other topics. See Science and So- 
cial Studies objectives. Students write three questions on the read- 
ing, beginning with How, Why, and What if. They write the an- 
swer to each question, consulting the text, and circle the preferred 
question. In a small group, each student takes a tum at leading 
the discussion, using the preferred question. Compare, conuast, 
and evaluate answers. Combine several answers into one fully elab- 
orated answer after practice with this procedure. 

9. Facilitate transfer of learning to new contexts. First, request the 
bridging of concepts and procedures to other subjects and settings. 
(For example. How can you use what you have learned about mea- 
surement procedures to improve your work in English? Your life at 
home?) Second, assign tasks that require the application of infor- 
mation and the invention of new information. See Spread the 
Word acuvities- 

Social Context 

Requesting ^nd probing for complex ideation and independent risk- 
taking action requires the support of a psychologically safe environment 
with respect for persons, ideas, differences, and provocative questions 
(6). Several specific recommendations are as follows: 

1. Be sensitive to the threat and difficulty of the task. See failure as 
part of the learning process. Reward honest effort, as well as suc- 
cess in students and in yourself. With humor, build a sense of 
community among students and for yourself with colleagues. Invite 
peer coaching for both. The Unit includes extensive pairing and 
cooperative work. 

2. Alternate error tolerances. First, divergent thinking requires de- 
ferred judgment or a high tolerance for error; elicit a quantity of 
ideas including wild and silly ones. Apply and Invent activities as 
well as Spread the Word activities practice divergent thinking. Sec- 
ond, convergent thinking requires systematic and careful work. Be 
precise v/hen evaluating ideas against criteria; be consistent in ap- 
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plyiog principles. Develop Your Skill B2, B4, C, and D focus on 
convergent processes. 

3. Have reasonable, high, positive expectations for all learners. Teach- 
ing for thinking submits to the same influences as teaching for 
other goals. 

4. Invite active learning and varied responses to meaningful problems 
to elicit and sustain motivation. For example, vary tone (playful/ 
purposeful), structure (teacher-directed /student-led), tasks (ques- 
tion-generating/ research), effort (short-range projects/projects re- 
quiring sustained, immersive inquiry and invention), and out- 
comes (evaluation of concepts/ applications, invention with 
concepts). The unit is a whole attempts to demonstrate this 
recommendation. 

Teaching for critical and creative thinking, along with content knowl- 
edge and skills, is demanding work. But it is also joyful and energizing 
to watch students grow in competence, self-govemance, and commit- 
ment to complex problem solving. A growing body of empirical evidence 
supports the belief that test score gains are produced by such instruction 
(7). One recent example: Sadler and Whimbey report that in their holis- 
tic, remedial mathematics program, founded on six strategies included in 
this chapter's recommendations (teaching active learning, articulating 
thinking, promoting intuitive understanding, structuring courses devel- 
opmentally, motivating learning, and establishing a positive social cli- 
mate for learning), students improve. In fact, their students, who initial- 
ly score at about the seventh grade level on standardized math tests, 
show an average improvement of about three years after only one semes- 
ter's work (8). Take as a hypothesis, then, that teaching for critical and 
creative thinldng in the recommended ways produces joy and achieve- 
ment, and test it with your class now. 

The following section of this chapter ^.^esents a specific application of 
incorporating thinking skills into a content area. I have chosen a unit on 
the metric system to show hew problem^solving skills can be enhanced 
with appropriate instruction. 



THINKMETRJC 



Unit Overview 

Think Metric is an interdisciplinary unit focusing on the development 
of metric system content knowledge, skill in metric measurement, appli- 
cations and invention with metric system information, and, importantly, 
enhanced reason and imagination. 
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It begins with a whole-class, teacher-directed lesson to facilitate con- 
ceptual preparation, to identify needs and goals, and to clarify the proce- 
dures (9). Most of the work is done by students v/orking in pairs, in 
small groups, or independently at learning centers; it uses author-devel- 
oped and commercial materials. The time required for implementation 
depends on students' age, ability, mouvation, and skill in self-directed 
and contract-guided work (10). 

The Learning Center work is organized into three general categories to 
be approached sequentially: Acquaint Yourself, Develop Your Skill, 
Spread the Word (11). Acquaint Yourself activities are designed to de- 
velop intuitive knowledge, or personal body referents for metric mea- 
sures of length, weight, and volume. Here students also make measuring 
tools and asscmbl' a recordkeeping book. In Develop Your Skill students 
do extensive wort in estimating and then measuring items in each cate- 
gory, both in and out of class. 

Mid-unit, working with a partner, each student does a content and 
procedure self-assessment and plan for improvement. Students develop 
and trade problems using metric measures, which require estimation be- 
fore computarion, thus producing their own practice problems (and an- 
swer keys), while developing idea and problem-generation skills. (Text 
problems can augment this practice if the teacher chooses.) Finally, with 
Spread the Word activities, students apply and invent with their infor- 
mation and skills. They develop imaginative ways to inform and educate 
others through r/riting, drama, music, and visual responses. The unit 
culminates with a whole-class, teacher-directed lesson in which students 
practice and simimarize sound estimation and measurement procedures. 
They also shaie their new knowledge and skills, and imaginative prod- 
ucts (problems, riddles, skits, writing, visual produas, and work done 
with other classes or out of class). 

The Teacher's Role 

Planning. In teaching for thinking, the structuring of information and 
procedures to be learned is crucial, as is fostering motivated, self-directed 
work. This role requires the teacher to — 

1. Identify and prioritize content and process goals and objectives. Be 
specific. 

2. Identify the purpose of knowing these goals and objectives. 

3. Distinguish between fuct, concept, and procedure goals. Organize 
hierarchically. Develop cognitive maps. 

4. Develop diagnostic procedures or devices. 

5. Identify and sequence reasonable clusters of goals. 
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6. Develop or modify activities to stimulate the development of con- 
cepts, procedures. 

7. Identify places where metacognidve, application, and invention ac- 
tivities axe appropriate. (Think Metric was planned using these 
procedures.) 

Implementation. While students are working in learning centers, the 
teacher has several important functions as facilitator and model. This role 
requires the teacher to— 

1. Raise questions and encourage students to raise questions about 
the content and process of the work (for example. How might the 
way you are holding the tool be affecting your outcome?). 

2. Use "wait time," several seconds of deliberate silence to encourage 
reflection and discourage hasty responses. 

3. Encourage students to verbalize and reflect on their thought pro- 
cesses. Model discriminating listening and reflection. 

4. Invite self-evaluation, and provide constructive evaluative feed- 
back. Where needed, augment plarmed work with additional indi- 
vidual tasks, or subtasks. 

5. Promote cooperation and commitment; support a purposive or 
playful tone, as appropriate to the task. 

Learning Center Activities: Specific Guides 

The Learning Center guides and worksheets are based on the unit ob- 
jectives overview, or curriculum web. 

Curriculum Web /Objectives Overview 
Unit Modvauon 

Conceptual Preparation 

Students recall^ articulate^ and assess prior successful and unsuccess- 
ful experiences with measurements using both standard and non- 
standard tools in teacher-led discussion. Problem Finding, Problem 
Clarification (See Nonstandard Measurement Recordkeeping Tool) 

Students — 

• measure the length of items using nonstandard tools. 

• compare and contrast their results with those of a partner. 

• analyze procedures needed for precise measurement. 

• evaluate the utility and limitations of nonstandard tools; give 



reasons. 



291 



ERLC 




• predict problems and causes of problems. 

• self assess thought processes and procedures. 

• design a plan for improvement. 

• analyze the need for standard measurement devices and their 
own needs. 

• generate questions about currently used tools and their 
development. 

Information Gathering 

Students — 

• view and analyze a fllmstrip on the history of measurement, in- 
cluding the development of the English and metric systems. 

• summarize the development in a journal. 
Inquiry Structuring 

Students — 

• generate and categorize questions under the headings: 

— What I Know About the Metric System 

— What I Think I Know 

— What I Need to Know. 

• combine questions and use them as the basis of Learning Center 
activities, and to structure independent research and projects, 
and final evaluation. 

Math 

1. Develops compare ^ and contrast nonstandard systems of measurement. 

2. Assess utility, limitations of nonstandard tools. 

3. Develop intuitive knowledge of identified units of metric measurement 
through -?ircct sensory experience with measurements of length (millime- 
ter, centimeter, meter), weight (gram, kilogram), and volume (milL'Liter, 
Liter). 

4. Generate and evaluate cognitive map to show the relationship of mea< 
surcmcnt concepts. 

5. Estimate the length, weight, volume, and temperature of items, accurately 
using metric tools to measure and compare with estimates, identify prob- 
lems, and revise procedures. 

6. Estimate the solutions to metric number and word problems, compute so- 
'uuons, compare, draw conclusions about personal skill growth in estimi 
don or math reasoning. 

7. Generate number and word problems using metric measures, estimate 
solutions, compute, compare, dt;elop answer key for other students. 

8. Self assess math thinking and procedures after extended work. 
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9. Record accurately all estimates, measurements, procedures, and evaluations. 

10. Evaluate math problems against articulated criteria. 

11. Categorize items by length, weight, and volume through estimation and 
prediction. 

12. Make and use two metric measuring devices. 

language Arts 
Idea generating, evaluating, detailing a plan 
Select two of the following activities: 

1. Develop a maxim, slogan, riddle, rhyme, or joke and write it on the Metric 
Graffiti Wall. 

2. Write a poem, verse, limerick, lyric to a song, or prose piece (dialogue, sto- 
ry, vignette). 

3. Develop a mime^ improvisation, or skit (Metricmatics) to inform or instruct 
about a fact or concept. 

4. Invent or develop some new words tc describe new concepts (Metricmatics) 
or some fanciful definitions for exiting words. 

5. Read^ analyze^ and discuss Hographies of persons who developed or helped 
develop these and other mcasuicmcnt systems (Celsius, Fahrenheit). 

6. Identify and use the prefixes milli^ centi, and Jkilo. 

7. Role-taking — develop a dialogue or skit that — 

a. presents at least three points of view on learning metrics. 

b. presents some information on the metric system from the point of view 
of an object (a meter stick, a calibrated beaker, a tree). 

c. presents problem solving or the life of someone who has contributed to 
the history of measurement. 

8. Assess the characteristics of a good math problem; generate criteria and as 
sess against criteria. Write a paragraph taking and defending a position us- 
ing evidence. 

Science-Health 

1. Measure height, weight, and body temperature in metrics. 

2. Measure and record the temperature of the room, the hall, etc.; analyze and 
predict the temperatures of other places. 

3. Read and analyze an article on the use of the metric system in weather pre- 
diction and relate it to the above. (Optional) 

4. Identify and gather articles and cartoons on measurement, and the metric 
system and its use; place in class scrapbook. 




Social Studies (History) 

1. View, analyze, and summarize a filmstrip on the history of measurement. 

2. Generate questions, read, and discuss the origins of the different "stan- 
dard" measurement systems around the world, 

3. Predict future measurement Deeds and tools. (Optional) 

4. Work cooperatively with .assmates in pairs, small groups, and whole 
group. 

5. Inform others outside the class about the metric system by wearing an ad- 
vertisement (performing a social service). 

6. Problem finding-^AzvzXo^ and implement a survey to assess parents' knowl- 
edge of the metric system; summarize the results; generate ideas (brain- 
storm) for possible graphs, graph results. (Optional) 



Art-Music* 

Idea generating, evaluating, detailing a plan 

1. Design znd mikz 2i cover for the Metric Recordkeeping Book using printing, 
collage, tempera, or paper cutting. 

2. Design and make one ''adommenf* (bracelet, headband, hat, vest, pen- 
dant) or ''advertisement (poster, bumper sticker, pennant) to inform and 
motivate others to learn metrics. 

3. Design a cartoon and draw it on the Metric Graffiti Wall. 

4. listen to a record. Develop a nonstandard musical notation using metric 
measures to describe the lengths of the different sounds in the music. 

5. Sing into a tape recorder the song whose lyrics or music you have developed. 

6. Design an informative musical display of metric products, locate a site out- 
side school (such as a library or hardware store) and display the products. 



Unit Culmination 
Content Review 
Each student— 

• identifies an item that serves as a personal reference point for the 
identified goal measures (mm, cm, m, gr, kgm, mL, L) 

• recalls own height, weight, and tempera':ure. 



*Itcms 1 and 2 arc required. 

^ \i k) 
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Problem-Solving 'Measuring Off' Contest) 
Students— 

• estimate measurements and categorize items into one of three 
categories such as the following: 

< .5 m .5 m > .5 m 

< 2 kg 2 kg > 2 kg 

< 11. 11. >11. 
(Students can generate the categories. ) 

• observe individual students measuring each item using the ap- 
propriate tool. 

• summarize sound estimation procedures and accurate measure- 
ment procedures. 

Observation /Evaluation of Product Presentations 
Students — 

• present their imaginative products. 

• observe and evaluate presentations. 

• self-assess their own presentation, work, learning throughout the 
unit by reviewing, evaluating their folders of work, and writing a 
journal entry requiring assessment agamst criteria and planning 
for future work. 

Learning Center Guides and Worksheets (12) 

Acquaint Yourself-^lntto^MCtovj activities of metric measurement 

A. Introduce yourself to the metric system by doing activities E, F, 
and G below using the materials provided. 

B. Make two metric measuring devices: and (1) a 20-cm ruler, and (2) 
any other, on Making a Tool Sheet. 

C. Complete My Personal Metric Reference Sheet. 

D. Assemble your recordkeeping book. Record all Develop Your Skill 
measurements there. 

E. Length 

1. Hold a centimeter cube between your thumb and index finger. 
Measure the first digit of your thumb and the nail on one fin- 
ger, using the cube. How long is a cm? What pan of your 
body is 1 cm long? 

2. Hold a decimeter, 10-cm rod, the orange rod, between your 
thumb and index finger. Place the rod on different parts of 
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your body to find an equivalent you can remember. How long 
is a decimeter? 

3. Close your eyes and estimate the length of something placed in 
your hand. Measure it. Do this three times. 

4. Using a meter stick, cut a piece of string 1 meter long. How 
long is it in relation to your arm, leg, torso? How long is 1 
meter? 

5. Estimate your height in meters and centimeters. Measure your- 
self with a wall chart. How tall are you? Record. 

6. On a sheet of paper outline your shoe. Cut it out; fold length- 
wise. Estimate the length of the fold or shoe in centimeters. 
Measure the fold. Write the length in centimeters on the back 
of the "foot." Place ''foot" in the Metric Problems Box for fu- 
ture use. (Optional) 

F. Weight 

1. "Weigh" a paper clip (approximately 1 gram) in your palm. 
Weigh 10 more the same way. 

2. To get a sense of weight in metric terms, weigh in your hands 
the items of stated weight in the Metric Center (soup, bread- 
sticks, crackers). Close your eyes. Be able to distinguish new 
items placed in your hands weighing 1 g, 100 g, 500 g, and 1 
kg. 

3. Estimate your weight in kilograms; weigh yourself. 

G. Volume 

1. Pour 10 mL of water. Drink. How much is 10 mL? In the cali- 
brated beakers, look at, pour out, and fill up 50 mL, 100 mL, 
500 mL (1 / 2 L), and 1 L of water. 

2. Estimate the volume of the teacher's coffee cup, your drink 
can, and three other items in mL. Measure the cup's volume 
using the beakers. How much is 10 mL, 50 mL, 500 mL, and 1 
L? 

Develop Your Skill 
A. Estimate and then measure these self-selected items: 

1. llie length of five items — include something very large such as 
the height of the room, the length of the hall, or the perimeter 
of the elevator. 

2. The weight of five items — include rome pumpkins. 

3. The volume of five items — how much water does our watering 
can, um, or soft drink can hold? 
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4. Record your results in your record book as you work. Reduce to 
state in simplest terms (for example, 1,002 cm = 10 m, 2 cm 
or 500 mL= 1/2 L). 

B. Develop your own metric problems working with a partner. 

1. Develop five number problems (algorithms) using metric mea- 
sures. Estimate the answers. Discuss your estimates, how you 
got them, and why you think they are correct. Compute the 
answers. See the teacher if you need help. 

2. Compare your estimates and computations. Analyze why you 
were correct. Analyze where, if anywhere, you went wrong. 
How can you avoid making that error again? Record your plan. 

3. Develop two metric word problems. Estimate, discuss (ana- 
lyze), and compute as in #1. See the teacher if you need help. 

4. Analyze and evaluate your work here by following the proce- 
dures listed in #1. 

5. Place your problems in the Metric Problems Box. File the an- 
swer key. 

C. Estimate and compute five problems from the Metric Pro!blems 
Box working alone; self-assess your progress in estimating. P.ecord. 
Place in the teacher's "Today's Work" box. 

D. Critique problems from the Metric Problems Box with a partner. 

1. Develop a list of charaaeristics of "good" math problems. 
These are criteria. 

2. hsstss each of three problems from the Metric Problems Box 
against this list of criteria. Which is the best/ worst problem? 

3. Write a paragraph on the characteristics of a good or bad math 
problem. Explain (justify) the reasons you chose these charac- 
teristics. Use examples of the problems you assessed. 

E. Apply and invent — Do at least one of the items below. 

1. Metric Montage— ^xka^tt the dimensions and check your as- 
sessments of three items on the self-correcting montage. Add 
one or two items. 

2. Metric Graffiti— Ad^Lpt or invent a maxim, riddle, slogan, or 
joke using metric measurements. Record it on the papered 
graffiti wall. 

3. Metric Music— Ustcn to a record or recall a song you know 
well. Develop a nonstandard musical notation using metric 
measures to describe the length of the different sounds in the 
music. Develop new lyrics. 




4. Metric Poetry or Prose— Using some of your experiences with 
mttrics as starting points (combined with the titles or first lines 
posted if you like), write a poem, story, dialogue, or song. 

5. Metricmatics — Develop a mime, improvisation, dialogue, or 
skit using one of your metric experiences as a staning puiiic. 

Spread the Word—U^c one item in order to encourage the people 
you encounter to Think Metric, or to learn one metric fact or 
measurement. 

A. Adorn Yourself— Design and make a bracelet, headband, arm- 
band, hat, vest, permant, pin, ankle bracelet, or earring. Use any 
procedure you know (scv , braid, weave, model clay) or want to 
learn. See books in the art comer. 

B. Advertise— Design and make a bumper sticker, window sign, 
poster, pennant, banner, or transparency. Use any materials in the 
art comer. See the teacher if you need help. 

C. Wear A or advertise B for at least three days. 

D. Present your products and projects after the ''Metric Measure Off' 
contest. 

THINK METRIC! HAVE FUN! 

Recordkeeping Tools and Worksheets 
Nonstandard Measurement Recordkeeping Tool (diagnostic) 

• Select a nonstandard measuring device for length. 

• Identify six items in the room to measure. Include something very 
large and something very small. 

• Measure each one carefully, using the device selected. 

• Record the information requested below. 

• Do the above tasks with a panner using his/her own device and rec- 
ordkeeping sheet. 

Item Part Measured Tool Used Dimension 

1 

2 

3. 

4. 

5. 

6 
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Reflect on Your Work—^ixh your partner, discuss and record your 
answers to the questions that follow. 

1. Are your measurements precise? Why? Why not? 

2. What procedures are needed to ncicasurc precisely? List. Be pre- 
pared to explain. 

3. Cooipare your measurement of one or more of the same items. 

4. What problems arose in the measuring activity? List. Why? 
Discuss. 

5. Wtiat problems do you predict might arise from continued work 
with this device? List. Why? Discuss. 

6. What other problems do you predict? List. Why? Discuss. 

7 . Assess your measurement work, 

• List some ways in which you worked well in this activity. 

• List some ways you want to improve in doing similar activities. 

• How can you help yourself to make these improvements? How 
can your partner help you? Make a plan listing three things you 
can do. Circle the one you will do j;oday. 

Afy Personal Metric Reference Sheet 

After doing die introductory activities, review your personal metric ref- 
erences by writing and drawing below. 

Length Write or Trace Visualize and Draw 

How long is a centimeter? 
How long is a decimeter? 
How long is a meter? 

(You may attach something to the page here.) 
My height is m and cm tall. 



Visualize and draw a picture of an Item to help yon remember the 
weight of 

1 gram 
1 kilogram 



Weight 



My weight is 



kg. 




Volume Write or Trace Visualize and Draw 

Visualize and draw a picture of an item to help you remember the vol- 
ume of 

10 milliliters 

A standard one-portion can or canon of my fevoriie drink is mL. 

Draw and label in milliliters. 

Other 

My normal body tempei^turc is Celsius. 

The room temperature is Celsius. It feels (warm, tepid, 

chiUy). 



Sample Recordkeeping Book 
LINEAR MEASURERIENTS* MEASUREMENTS OF LENGTH 

1. Record in this section all linear measurements as follows: 

A. Write down the name of the item you iirc measuring. 

B. Estimate the length. Record the estimate. 

C. Measure the item. Record the results. 

D. Express 2S meters. (Optional) 



Example 1. The hall outside Room 116, from double door outer 
frame to door frame of Room 116. 

Estimate: 12 m 

Measurement: 9 ni, 50 cm =9.5 m 



♦Develop a corrtktc fo: measures of weight and measures of volume wim a logo for each. Color 
code (13). 
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The Metric System 
LEARN THE CODE 



The Code 

milli 
centi 
♦dcci 



= 1/1,000 
= 1/100 
= 1/10 



kilo = 1.000 
♦hccto = 100 
♦dcca =10 



*Thc three important prefixes are milli, centi, and kilo. The other pre- 
fixes — deci, dcca, and hecto — are used infrequently. 



LENGTH: 

1 millimeter = 1/1000 of a meter 
1 centimeter = 1/100 of a meter 
1 kilometer = 1,000 meters 



Fundamental Unit = meter 

1 mcicr= 1,000 

millimeters 

1 meter = 100 centimeters 

1 meter = 1/1,000 

of a kilometer 



WEIGHT: 

1 milligram = 1/1,000 of a gram 
1 kilogram = 1,000 grams 
1 metric ton = 1,000,000 grams 
(1 metric ton= 1,000 kilograms) 



Fundamental Unit = gram 

1 gram = 1,000 milligrams 
1 gram = 1/1,000 

of a kilogram 
1 gram = 1/1,000,000 

of a metric ton 
(Ikilo =1/1,000 

of a metric ton) 



VOLUME: 

1 milliliter = 1/1,000 of a Liter 
1 kiloLiter = hOOO Liters 



Fundamental Unit = Liter 

1 Liter = 1,000 milliLiters 
1 Liter =1/100 

of a kiloLiter 
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THE ART OF SOCRATIC REASONING 

by Erling Skorpen 



Erling Skorpen illustrates the process of instruction in didectical reasoning. He pro- 
vides a step'by-step analysis outlining the argument of Socrates' dialogue, Euthy- 
phro, in contemporary terms. As be proceeds through the analysis, the reader is pre- 
sented vnth a series of definitions that are crucial to the argument: real, essential, and 
qualitative definitions. In each section, he explicates the text through a definition, a 
rationale, and questions for the student. By the end of the exercise, students will be- 
gin to reason both for and against a definition— they mil understand the use of dia- 
lectical reasoning from both philosophical and pragmatic perspectives. 

The author is Professor of Philosophy, University of Maine, Orono, 

INTRODUCTION 

A Socratic dialogue is a philosophical conversation between two or 
more participants. It is related to dtdectic defined as "the art of critical 
examination into the truth of an opinion." Definitions mark the key 
tiuns and transitions of such examination, and are prompted by the use 
of the elenchus or cross-examination. For even good definitions require 
refutation to promote the search for better ones. 

Definitions vary in kind and purpose. Dictionary definitions are called 
lexical^ and record ordinary word usage. But they also preseive the out- 
comes of critical inquiries termed theoretical definitions. The art of So- 
cratic reasoning gathers ordinary into theoretical definitions of great in- 
sight each step of the way. 

Like most ancient philosophers Socrates favored real definitions of nat- 
ural objects and human activities, not verbal definitions of words we use 
or nominal definitions of our ideas about the world. Real definition is 
therefore the search also for essential definitions of the indispensable fea- 
tures of things we are defining. If church-going more than arm-wrestling 
illustrates religious conduct, for example, is it essential to religion? If 
not, what defines its essence? 

These distinctions bring us to the difference between qualitative and 
quantitative definitions, F=MA and E^mc^ are quantitative but also 
theoretical definitions of a formal or abstract nature, and no one doubts 
that such definitions are crucial to modem science. 

Not all definitions, however, need be numerical to have power. The 
qualitative we seek through Socratic reasoning also have power. Again, if 
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it should turn out to be more essential to religion's definition to treat 
others justly than it is to go to church, temple, or mosque, this could 
change the way we live. Qualitative definitions can also be precising defi- 
nitions, leaving the demand for exactness to quantitative formulas. 

We use the example of defining religion because that is the question 
of the Socradc dialogue called the Euthyphro. To exhibit the art of So- 
cratic reasoning we shall outline die argument of this dialogue using 
modem terms and illustrauons and takmg other appropriate liberdes. 
Yet we shall follow its pattern of definidon faithfuUy throughout. The 
pattern begins a definition by example, proceeds to a general definition, 
and ends with a definition by genus and difference. It remains a classic 
pattern of real, essendal, and qualitadve definidon for students and 
teachers alike. Professional philosophers still use it efifecdvely. 

For easy reference, in any deficiuon what is to be defined is termed 
the definiendum, and what does tlie defining the definiens. The symbol 
**=df." is shorthand for "equals by definidon." It differs from " = " in 
numerical equadons. 

THE ARGUMENT 

FIRST STEP: This is to raise the question or to state the problem for 
critical examination. 

'Tie Question: WHAT IS REUGION? 

Note: Traditional religious practices include a host of related activities 
from church, temple, or mosque attendance and ceremony to holy day 
observances, parochial instruction, and political expression. The opening 
question invites investigation of what is crucial to religion itself. 

Questions for the Student 

1. What does it say about us that we ask questions about the nature 
of such things as religion? 

2. Why do proper names like our own not lend themselves to ques- 
tions of definition like "What is religion?" 

3. If computers can be programmed to ask "What is religion?" would 
they ask it with the intent we do? 

4. Is there any mystery why religious terms like "piety" can corre- 
spond to religious practices like prayer? 

SECOND STEP: We begin with a definition of piety by example(s). 

The examples we choose should be familiar and not so 
remote from the sphere of religion as to mislead us. 
We do not need many to put us on track. If some do 
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not come to mind right way, don't worry; it is part of 
critical thinking. 

REUGION =df. WORSHIP AND PRAYER 

Worship and prayer are widespread practices in the 
history of religious adoration and atonement for 
wrong-doing the world over. Taking walks or seeing 
films would not be obvious examples of religion — un- 
less it tumed out that the walks were prayerful ^md the 
films religious. Whatever else, it is hard to imagine 
that religion could be religion without some form of 
worship aiid prayer. 

Problems with the definition show up when we recall 
that worship and prayer can be practiced by racketeers 
whose criminal activities include extortion, drug- traf- 
ficking, even murder. Not everyone who worships or 
prays, therefore, may be truly religious. Another prob- 
lem with this definition, however, is that it does not 
explain what worship and prayer have in common. 
Further, how do we tell them apart from such non-re- 
ligious activities as playing the horses or the stock 
market? 

Questions for the Student 

1. Are ancient acts such as Abraham's willingness to sacrifice his son 
Isaac religious? 

2. Why can't regular worship at a church, temple, or mosque make a 
mobster religious? 

3. Is someone who sings in a church or temple choir out of sheer love 
of singing necessarily religious? 

4. If someone goes to church, temple, or mosque services from habit 
or fear, is he or she truly religious? 

THIRD STEP: A general definition should hit upon what it is that all 
religious practices have in common. Since all have his- 
torical roots, this might be thought to be religious tra- 
dition or custom. However, roots go back to divinely 
inspired founders and scriptures like Moses and the 
Old Testament. Should a general definition of religion 
mention this particular source? What, then, of Chris- 
tian, Muslim, Hindu, or some otlier source? To escape 
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from such a predicament, we may assume that the di- 
vine speaks with one logically consistent voice, not 
many conflicting tongfics, and that the various reli- 
gious traditions ace failiblc. Just the same, we may 
have to explore more than one general definition. 

Definition: REUGION =df. All HUMAN PRACTICES PRI2ED 
BY DIVINE REASON 

Rationale: "Prized by divine reason" should be a common de- 

nominator of any religious piactice we can nationally 
conceive of. It postulates very strong interest by the di- 
vine in at least some human affairs. In other words, 
the divine may be neutral about our race, color, or 
sex, but not about whether our different creeds cause 
hostility, harm, or death to one another. Religion, 
therefore, favors practices that enjoy the approval of 
divine (and human) reason. 

Rcfutadon: But are practices prized by divine reason because they 
are already religious, or do they become religious be- 
cause they are prized by the divine? How does a friend 
you prize become prized by jou? Don't you find in 
him or her qualities worth, prizing such as humor, pa- 
tience, loyalty, and other prizable traits? And isn't it 
only because of them that you prize your friend? Simi- 
larly, the divine must find in our religious practices 
yet-to-be-defined qualities that make them worth 
prizing. 

Questions for the Student: 

1. How do practices like infant baptisms, bar mitzvahs, and alms giv- 
ings tell different religions apan? 

2. Why do prayers for divine forgiveness arouse more human emo- 
tion thaa do studies of algebraic equations? 

3. Does loving someone make him or her lovable, or is he or she lov- 
able because of his or her traits? 

4. If you think the divine prizes you, does it follow that the divine is 
concerned about the way you live? 

FOURTH STEP: Religious prohibitiom; from murder and adultery to 
stealing and lying are very long-standing and make up 
a sizable list of actions not prized at all by the divine. 
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So there is no question that religion is concerned with 
justice and injustice or that this should now be taken 
into account. 

REUGION =df. ALL HUMAN PRACTICES THAT 
ARE JUST 

A religious practice like worship is quite unlike mur- 
der which is defined as unjustifiable homicide. If we 
*^ult .someone's worship it may be that we take him or 
her to be a hypocrite or some other insincere person, 
not that worship itself is wrong. The same logic holds 
for other religious practices such as good samaritanism. 
Religious behavior always implies right conduct or just 
behavior even if misguided, as with earlier human sac- 
rifices or religious crusades. 

The problem is not relating religion to justice, but 
that the class of just actions is larger than that of reli- 
gious actions. Stopping for red lights and paying one's 
bills are right things to do but not necessarily religious 
obligations. How should they be distinguished from 
just obligations of a religious nature like good samari- 
tanism? Religious actions are all meant to be just, but 
surely not all just actioriis are meant to be religious. 

Questions for the Student: 

1. Is someone who obeys all trafific laws to avoid fines or jail terms 
nevertheless justly motivated? 

2. Can you be a good samaritan if you are helpful to others but still 
do not pay back your student loans? 

3. As a law-abiding citizen are you still able to approve of abortion 
or euthanasia? 

4. Can church schools consistently desire to be free of stare school 
laws? 

Jflf lri STEP: Defining the essence of religious practices must pro- 
ceed beyond general definition to definition by genus 
and difference. A genus (or class) contains more than 
one species (or sub-class). What distinguishes the 
members of these species (or sub-classes) from one an- 
other are their differentiae (or differences). (What, for 
example, distinguishes canines that arc wolves from ca- 
nines that are chihuahuas?) For religious actions that 
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arc ju5t, there may be more chan one likely 
dtfferenHii'e). 

REUGION -df. JUST PRACTICES THAT FEATURE 
SERVia: TO THE DIVINE 

Churdi, synagogue, or mosque services pay horaagc to 
the divine through rcadin;js of uibute, prayers of grat- 
itude, hymns of praise, offerings of thanks, and the 
like. These all show that worshippers care about the 
divine. They also pl?>ce worshippers in a subservient 
position relative to tlie higher status of the divine. Our 
precising definition of religion in tcmis of service to 
the divine acknowledges all this. 

This differentia implies that the divine served by hu- 
man worshippers is needy, as are employers who hire 
servants or nations that draft their young. Does the di- 
vine benefit from human service, or can religious ser- 
vice transcend the idea that the divine has an ego in 
need of tribute, gratitude, praise, or thanks from less- 
er mortals? 

Questions for the Student: 

1. What kind of service is it if a male who can wash his own clothes 
asb bis girlfriend or wife to do it? 

2. Is there an analogy between entering a nation's service and be- 
coming a servant of God? 

3. What kind of need do you have if you must surround yourself 
with flatterers or yes-people? 

4. Do church or temple services bear any analogy to the "service 
ciiarges" on a bank loan? 
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If not demeaning to religion or the divine, should 
the essential differentia explore the contractual nature 
of this relationship fiirther? 

REUGION =df. JUST PRACTICES THAT FEATURE 
AN EXCHANGE BETWEEN HUMAN BEINGS AND 
THE DIVINE 

From time immemorial, religious practices depict the 
divine as responsive to human petitions and offerings. 
Devout prayers invoke blessings from the divine, and 
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penitent wrong-doers are forgiven, redeemed, or in 
other ways saved from their injustices or trespasses. 
Such transactions between religious people and the di- 
vine make them different from just people who ignore 
the divine and face only human judges and 
judgments. 

Refutation: Religious exchanges between just human beings and 
the divine are often crass. Examples include not only 
pious people who think their wealth is reward for their 
righteousness, but even those who expect paradise* ia 
retum for their pious existence. This does little justice 
to the human beings involved, and casts discredit 
upon divine intent. It also directs reason away from 
the rewards inherent in human lives well spent. 

Questions for the Student: 

1. Should good fortune in life be taken as a sign that one is on the 
good side of the divine? 

2. Should the divine feel any obligation to reciprocate the good in- 
tentions of ordinary mortals? 

3. If someone is just but not particularly religious, should he or she 
expect harsh judgment from the divine? 

4. Why might a relationship to the divine enrich the life of an other- 
wise decent human being? 

THE NEXT 

We have learned a lot about being religious, but sdll 
miss the precise differentia that distinguishes just peo- 
ple who arc religious from just people who are not. 
Plato who wrote the Euthyphro means for us to study 
Socrates' life to find the answer. When we ponder the 
Apology, Crito, andPhaedo^ we discover that Operates 
devoted himself to a just life by refiising, for example, 
to take part in any political wrong-doing. But he also 
devoted himself to the pursuit of self-knowledge by 
living an examined life at what he could do best. This 
was to encourage his fellow citizens to engage with 
him in dialectical inquiry into the truth of everyday 
opinions such as what religion really means. This got 
him into trouble, of course, but Socrates believed that 
he was following a divine imperative, and that if he 
did so justly, no real harm would come to him. 
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So if wc define religion in the following genus and difference terms: 



Definition: REUGION =df. LIVING JUSTXY IN PURSUIT OF 
SELF-KNOWLEDGE 

we perhaps anivc at ^ precise and enentid definition of what we started 
out to define. For any thinking person can agree that the divine would 
prize people who fit the definition, and that those who fit do serve di- 
vine reason in a rational exchange. Anyone who lives justly in pursuit of 
self-knowledge, whether as a philosopher, as a plumber, or as something 
eke, knows that this is all that the divine can ask of him or her, and that 
in return divine reason reassures that the only real hann that can befall 
him or her is his or her own injustice. Thus does our beginning attempt 
to define religion end in a theory of what life may be all about. 

Questions for the Student: 

1. Why may someone who steals money from you be hurting himself 
or herself more than you? 

2. If you live honestly as a skilled worker always trying to become 
better at what you do, can the divine ask more of you? 

3. Do you have to attend church in order to live with integrity and 
explore the talents you have? 

4. Can Jews, Christians, Moslems, and others agree on the definition 
of religion as the just pursuit of self-knowledge? 

AN EXERCISE 

To help a student overcome his or her stage-fright in using the pattern 
of definition illustrated above, the following is offered. 

The Question: WHAT IS LOVE? 

Definition: LOVE =df. PUPPY LOVE AND PARENTAL LOVE 

Rationale: Puppy love and parental love arc recogni2:ed examples 

of love. The affection of puppies for one another origi- 
nated in insrinct and is reinforced by playfulness. 
Analogies allow the extension of ''puppy love" to hu- 
man adolescents. Parental love is also rooted in pater- 
nal and matemal protectiveness of progeny for most 
species. Among human beings, it is reinforced by mu- 
tual pleasure and long years of dependency until chil- 
dren are ready to ''leave the nest." 



ERLC 



311 

312 



Refutation: A disanalogy exists between the shoner-tcnn puppy 
love and the longer-term parental love. However, it 
can be admitted that even brief romantic involvements 
<:an be intense, intimate, and genuine. More relevant 
is hat the two examples may not illuminate otiier 
sorts of love such as marriage, friendship, or even the 
love human beings have for their gods, relatives, 
teachers, fellow men and women, pets, and their 
homes. What do all such examples have in conunon? 

Definition: LOVE AN ATTACHMENT OF SOME DURA- 
TION BETWEEN LIVING BEINGS FOR ONE AN- 
OTHER AND THEIR THINGS 

Rationale: Here the student may begin to reason both for and 

against the definition. Perhaps a different and more 
suggestive general definition will occur to him or her 
for scrutiny. The dialectic may then proceed to defini- 
tions by genus and difference, perhaps to distinguish 
loving from non-loving bonds — e.g., mercenary or 
conspiratorial — so that the essential difference can be 
identified. 

Refutation: (The student should remember that dialectical reason- 
ing is an att, not a rote. Many hypotheses may there- 
fore be considered and rejected before hitting on the 
most promising ones. Quite possibly several sessions 
may be necessary to make further progress, as befits 
any art.) 
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